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ALG3 Blast 05-22-01 



Sequences producing significant alignments: (bits) Value 

gi (586444 | sp | P3 8 17 9 | ALG3_YEAST DOLICHYL- P-MAN : MAN { 5 ) GLCNAC ( . . . 797 0 . 0 

gi (3024226 | sp | Q926 85 | ALG3_HUMAN DOLICHYL- P-MAN : MAN ( 5 ) GLCNAC . . .173 7e-43 

gi |3024221 | sp|Q24332 |NT56_DROVI LETHAL { 2 ) NEIGHBOUR OF TID P. -.145 3e-34 

gi (3024222 | sp j Q2 73 33 | NT56_DROME LETHAL ( 2 ) NEIGHBOUR OF TID P...121 3e-27 

gi j 10720153 | sp| P82149 |NT53_DROME LETHAL (2 ) NEIGHBOUR OF TID ...121 5e-27 

gi (1707982 | sp | P4 0 9 89 | GLS2_YEAST 1 , 3 -BETA- GLUCAN SYNTHASE CO... 32 2.8 

gi (1346146 |sp|P3863l|GLSl_YEAST 1 , 3 -BETA -GLUCAN SYNTHASE CO... 31 6.6 

Alignments 

Yeast 



>gi I 586444 I sp I P38179 1 ALG3_YEAST DOLICHYL-P- 
MAN:MAN(5)GLCNAC(2)-PP-DOLICHYL MANNOSYLTRANSFERASE 

(DOL-P-MAN DEPENDENT ALFIIA\I-3) -MANN0SYLTRAN3FERASE) 
(HM-1 KILLER TOXIN RESISTANCE PROTEIN) 
Length = 4 58 

Score = 797 bits (2059), Expect = 0.0 

Identities = 422/458 (92%), Positives = 422/458 (92%) 

Query: 1 MEGEQSPQGEKSLQRKQFVRPPLDLWQDLKDGVRYVIFDCRANLIVMPLLILFESMLCKI 60 

MEGEQSPQGEKSLQRKQFVRPPLDLWQDLKDGVRYVIFDCRANLIVMPLLILFESMLCKI 
Sbjct: 1 MEGEQSPQGEKSLQRKOFVRPPLDLWQDLKDGVRYVIFDCRANLIVMPLLILFESMLCKI 60 

Query : 61 1 1 KKV AYTE I D YKAYMEQ I EM I QLDGMLD YSQVS GGTGPLVY PAGHVL I YKMMYWLTEGM 120 

1 1 KKV A YTE I DYKAYMEQI EMI QLDGMLD YSQVSGGTGPLVY PAGHVLI YKMMYWLTEGM 
Sbjct : 61 1 1 KKV AYTE I DYKAYMEQI EM I QLDGMLD YSQVS GGTGPLVY PAGHVL I YKMMYWLTEGM 12.0 

Query: 121 DHVERGQVFFRYLYLLTLALQMACYYLLHLPPWCVVLACLSKRLHS I YVLRLFNDCFTTL 180 

DHVERGQVFFRYLYLLTLALQMACYYLLHLPPWCWLACLSKRLHS I YVLRLFNDCFTTL 
Sbjct: 121 DHVERGQVFFRYLYLLTLALQMACYYLLHLPPWCVVLACLSKRLHS I YVLRLFNDCFTTL 180 

Query: 181 FMWTVLGAI VASRCHQRPKLKKSLALVI SATYSMAVS I KMNALLYFPAMMI SLFILNDA 240 

FMVVTVLGAI VASRCHQRPKLKKSLALVISATYSMAVSI KMNALLYFPAMMI SLFILNDA 
Sbjct: 181 FMVVTVLGAI VASRCHQRPKLKKSLALVISATYSMAVSI ICMNALLYFPAMMI SLFILNDA 240 

Query: 241 NVILTLLDLVAMIAWQVAVAVPFLRSFPQQYLHCAFNFGRKFMYQWSINWQMMDEEAFND 3 00 

NVILTLLDLVAMIAWQVAVAVPFLRSFPQQYLHCAFNFGRKFMYQWSINWQMMDEEAFND 
Sbjct: 241 NVILTLLDLVAMIAWQVAVAVPFLRSFPQQYLHCAFNFGRKFMYQWSINWQMMDEEAFND 300 

Query: 301 KRFXXXXXXXXXXXXXXXFVTRYPRILPDLWSSLCHPLRKNAVLNANPAKTIPFVLIASN 360 

FVTRYPRI LPDLWSSLCHPLRKNAVLNANPAKTI PFVLI ASN 
Sbjct: 301 KRFHLALLISHLIALTTLFVTRYPRI LPDLWSSLCHPLRKNAVLNANPAKTI PFVLI ASN 360 

Query: 361 FIGVLFSRSLHYQFLSWYHWTLPILI FWSGMPFFVGPIWYVLHEWCWNSYPPNSQXXXXX 420 

FIGVLFSRSLHYQFLSWYHWTLPILIFWSGMPFFVGPIWYVLHEWCWNSYPPNSQ 
Sbjct: 361 FIGVLFSRSLHYQFLSWYHWTLPILIFWSGMPFFVGPIWYVLHEWCWNSYPPNSQASTLL 420 

Query: 421 XXXXXXXXXXXXXXXXSGSVALAKSHLRTTSSMEKKLN 458 

SGSVALAKSHLRTTSSMEKKLN 
Sbjct: 421 LALNTVLLLLLALTQLSGSVALAKSHLRTTSSMEKKLN 458 
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Human 

>gi (3024226 | sp | Q92685 | ALG3_HUMAN DOLICHYL- P-MAN : MAN { 5 ) GLCNAC ( 2 ) -PP-DOLICHYL 
MANNOS YLTRANS FERASE 

(DOL- P-MAN DEPENDENT ALPHA (1-3) -MANNOS YLTRANS FERASE ) 

(NOT56-LIKE PROTEIN) 
Length = 438 

Score = 173 bits (439) , Expect = 7e-43 

Identities = 133/396 (33%), Positives = 195/396 (48%), Gaps = 28/396 (7%) 

Query: 26 WQDLKDGVRYVIFDCRANLIVMPLLILFESMLCKIIIKKVAYTEIDYKAYMEQIEMIQLD 85 

WQ+ R ++ + R L+V L L E + +1 +VAYTEID+KAYM + + E + + + 

Sbjct: 29 WQER RLLLREPRYTLLVAACLCLAEVGI TFWVI HRVAYTE I DWKAYMAEVEGV -IN 83 

Query: 86 GMLDYSQVSGGTGPLVYPAGHVLIYKMMYWLTEGMDHVERGQVFFRYLYLLTLALQMACY 14 5 

G DY+Q+ G TGPLVYPAG V 1+ +Y+ T + Q F LYL TL L .Y 

Sbjct: 84 GTYDYTQLQGDTGPLVYPAGFVYI FMGLYYATSRGTDI RNAQNI FAVLYLATLLLVFLI Y 143 

Query: 146 Y-LLHLPPWC- WLACLSKRLHSI YVLRLFNDCFTTLFMWTVLGAIVASRCHQRPKLKK 203 

+ + PP+ + C S R+HSI +VLRLFND + + +L + QR 

Sbjct: 144 HQTCKVPPFVFFFMCCAS YRVHS I FVLRLFNDP - - . VAMVLLFLS INLLLAQRWGWG - 197 

Query: 204 S LAL V I S AT Y S MA VS I KMN AL L Y F P AMMI S L F I LND ANV I L T L LDL V AM I AWQ VAVAV P F 263 

+S+AVS+KMN LL+ P ++ L L L + A + QV + + PF 

Sbjct: 198 CCFFSLAVSVKMNVLLFAPGLLFLLLTQFGFRGALPKLGI CAGL- - QWLGLPF 249 

Query: 264 LRS FPQQYLHCAFNFGRKFMYQWS I NWQMMDEEAFNDKRFXXXXXXXXXXXXXXX FVTRY 323 

L P YL +F+ GR+F++ W++NW+ + E F + F + R+ 

Sbjct: 250 LLENPSGYLSRSFDLGRQFLFHWTVTJWRFLPEALFLHRAFHLALLTAHLTLLLLFALCRW 309 

Query: '324 PRILPDLWSSLCHPLRKNAVLNANPAKTIPFVLIASNFIGVLFSRSLHYQFLSWYHWTLP 383 

R +SLP++ IL SNFIG+ FSRSLHYQF WY TLP 

Sbjct: 310 HRTGESILSLLRDPSKRKVPPQPLTPNQIVSTLFTSNFIGICFSRSLHYQFYVWYFHTLP 369 

Query: 3 84 ILIF WSGMPFFVGPIWYVLHEWCWNSYPPNS 414 

L++ W + + + E WN+YP S 

Sbjct: 370 YLLWAMPARWLTHLLRLLVLGLI - - ELSWNTYPSTS 403 

Drosophila Vi 

>gi | 3024221 | sp | Q24332 | NT56_DROVI LETHAL ( 2 ) NEIGHBOUR OF TID PROTEIN (NOT58) 
Length = 526 

Score = 145 bits (366), Expect = 3e-34 

Identities = 103/273 (37%), Positives = 157/273 (56%), Gaps = 17/273 (6%) 

Query: 33 VRYVI FDCRANLI VMPLLILFESMLCKI I I KKVAYTE I DYKAYMEQ I EMI QLDGMLDY SQ 92 

++Y+ F+ A IV L++L E+++ ++ i ++ v YTEID+KAYM++ E L+G +YS 
Sbjct: 34 IKYLAFEPAALPIVSVLIVLAEAVINVLVIQRVPYTEIDWKAYMQECEGF-LNGTTNYSL 92 

Query: 93 VSGGTGPLVYPAGHVLIYKMMYWLTEGMDHVERGQVFFRYLYLLTLALQMACYYLLH-LP 151 

.+ G TGPLVYPA V IY + Y+LT +V Q F +YLL + L + Y + P 

Sbjct: 93 LRGDTGPLVYPAAFVYIYSGLYYLTGQGTNVRLAQYIFACIYLLQMCLVLRLYTKSRKVP 152 

Query: 152 PWCWLACL-SKRLHSI YVLRLFNDCFTTLFMWTVLGAIVASRCHQRPKLKKSLALVIS 210 

P+ +VL+ S R+HSI YVLRLFND L +L A + . QR L S 
Sbjct: 153 PYVLVLSAFTS YRI HS I YVLRLFNDPVAI L LLYAALNLFLDQRWTLG S 200 

Query: 211 ATYSMAVS I KMNALLYFPAMMI SLFILNDANVI LTLLDLVAMI AWQVAVAVPFLRSFPQQ 270 

YS+AV + KMN + A + LF L + V+ TL+ L Q+ + PFLR+ P + 

Sbjct: 201 ICYSLAVGVKMN- - ILLFAPALLLFYLANLGVLRTLVQLTICAVLQLFIGAPFLRTHPME 258 
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Query: 271 YLHCAFNFGRKFMYQWSINWQMMDEEAFNDKRF 303 

YL +F+ GR F ++W++N++ ■+ +E F + F 
Sbjct: 259 YLRGSFDLGRI FEHKWTVNYRFLSKELFEQREF 291 

Score = 53.3 bits (127), Expect = le-06 

Identities = 31/62 (50%), Positives = 41/62 (66%), Gaps = 6/62 (9%) 

Query: 352 IPFVLIASNFIGVLFSRSLHYQFLSWYHWTLPILIFWSGMPFFVGPIWYVLH- - EWCWNS 409 

+ PF L NFIGV +RSLHYQF WY + LP L+ WS P+ +G + + L E+CWN+ 
Sbjct: 412 LPFFL- -CNFIGVACARSLHYQFYIWYFHSLPYLV- WS- TPYSLGVRYLILGI IEYCWNT 467 

Query: 410 YP 411 
YP 

Sbjct: 468 YP 469 



Drosophila melanogaster 



>gi | 3024222 |sp|Q27333 |NT56_DROME LETHAL ( 2 ) NEIGHBOUR OF TID PROTEIN (NOT56) 
(NOT4 5) 

Length = 510 

Score = 121 bits (305), Expect = Je-27 — 

Identities = 96/272 (35%), Positives = 154/272 (56%), Gaps = 17/272 (6%) 

Query: 34 RYVIFDCRANLIVMPLLILFESMLCKIIIKKVAYTEIDYKAYMEQIEMIQLDGMLDYSQV 93 

+Y++ + A IV ++L E ++ ++I++V YTEID+ AYM++ E L+G +YS + 
Sbjct: 36 KYLLLE PAALPIVGLFVLIAELVINVVVIQRVPYTEIDWVAYMQECEGF- LNGTTNYSLL 94 

Query: 94 SGGTGPLVYPAGHVLIYKMMYWLTEGMDHVERGQVFFRYLYLLTLALQMACYYLLH-LPP 152 

G TGPLVYPA V IY +Y++T +V Q F +YLL LAL + Y + PP 

Sbjct: 95 RGDTGPLVYPAAFVYI YSALYYVTSHGTNVRLAQYIFAGI YLLQLALVLRLYSKSRKVPP 154 

Query: 153 WCWLACL-SKRLHSIYVLRLFNDCFTTLF1WVTVLGAIVASRCHQRPKLKKS LALVISA 211 

+ +VL+ S R + HS I YVLRL FND + V +L A + +R L S 
Sbjct: 155 YVLVLSAFTSYRIHSIYVLRLFNDP VAVLLLYAALNLFLDRRWTLG ST 202 

Query: 212 TYSMAVS I KMNALLYFPAMMI SLFI LNDANVI LTLLDLVAMI AWQVAVAVPFLRSFPQQY 271 

+ S+AV + KMN + A + LF L + ++ T+L L Q+ + PFL + P +Y 

Sbjct: 203 FFSLAVGVKMN- - ILLFAPALLLFYLANLGLLRTILQLAVCGVIQLLLGAPFLLTHPVEY 260 

Query: 272 LHCAFNFGRKFMYQWS INWQMMDEEAFNDKRF 3 03 

L +F+ GR F ++W++N++ + + F + + F 
Sbjct: 261 LRGSFDLGRI FEHKWTVNYRFLSRDVFENRTF 292 

Score = 49.4 bits (117), Expect = 2e-05 

Identities = 27/60 (45%), Positives = 35/60 (58%), Gaps = 2/60 (3%) 

Query: 352 IPFVLIASNFIGVLFSRSLHYQFLSWYHWTLPILIFWSGMPFFVGPIWYVLHEWCWNSYP 411 

+ PF L N +GV SRSLHYQF WY +LP L + + V + L E+CWN+YP 

Sbjct: 407 LPFFL- -CNLVGVACSRSLHYQFYVWYFHSLPYLAWSTPYSLGVRCLILGLIEYCWNTYP 464 
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Matrix : BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

Number of Hits to DB : 28883317 

Number of Sequences: 96469 

Number of extensions: 1107545 

Number of successful extensions: 2870 

Number of sequences better than 10.0: 16 

Number of HSP's better than 10.0 without gapping: 5 

Number of HSP's successfully gapped in prelim test: 11 

Number of HSP's that attempted gapping in prelim test: 283 9 

Number of HSP's gapped (non-prelim): 23 

length of query: 458 
length of database: 35,174,128 
effective HSP length: 45 
effective length of query: 413 
effective length of database: 30,833,023 
effective search space: 12734038499 
effective search space used: 12734038499 
T: 11 
A: '40 

XI: 15 ( 7.1 bits) 
X2 : 38 (14 .6 bits) 
X3 : 64 (24 .7 bits) 
SI: 40 (21.8 bits) 
S2: 67 (30.4 bits) 
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FIGURE 5 

S. cerevisiae ALG3 

ATGGAAGGTGAACAGTCTCCGCAAGGTGAAAAGTCTCTGCAAAGGAAGC 

AATTTGTCAGACCTCCGCTGGATCTGTGGCAGGATCTCAAGGACGGTGTG 

CGCTACGTGATCTTCGATTGTAGGGCCAATCTTATCGTTATGCCCCTTTTG 

ATTTTGTTCGAAAGCATGCTGTGCAAGATTATCATTAAGAAGGTAGCTTAC 

ACAGAGATCGATTACAAGGCGTACATGGAGCAGATCGAGATGATTCAGCT 

CGATGGCATGCTGGACTACTCTCAGGTGAGTGGTGGAACGGGCCCGCTGG 

TGTATCCAGCAGGCCACGTCTTGATCTACAAGATGATGTACTGGCTAACA 

GAGGGAATGGACCACGTTGAGCGCGGGCAAGTGTTTTTCAGATACTTGTA 

TCTCCTTACACTGGCGTTACAAATGGCGTGTTACTACCTTTTACATCTACC 

ACCGTGGTGTGTGGTCTTGGCGTGCCTCTCTAAAAGATTGCACTCTATTTA 

CGTGCTACGGTTATTCAATGATTGCTTCACTACTTTGTTTATGGTCGTCACG 

GTTTTGGGGGCTATCGTGGCCAGCAGGTGCCATCAGCGCCCCAAATTAAA 

GAAGTCCCTTGCGCTGGTGATCTCCGCAACATACAGTATGGCTGTGAGCA 

TTAAGATGAATGCGCTGTTGTATTTCCCTGCAATGATGATTTCTCTATTCAT 

CCTTAATGACGCGAACGTAATCCTTACTTTGTTGGATCTCGTTGCGATGAT 

TGCATGGCAAGTCGCAGTTGCAGTGCCCTTCCTGCGCAGCTTTCCGCAACA 

GTACCTGCATTGCGCTTTTAATTTCGGCAGGAAGTTTATGTACCAATGGAG 

TATCAATTGGCAAATGATGGATGAAGAGGCTTTCAATGATAAGAGGTTCC 

ACTTGGCCCTTTTAATCAGCCACCTGATAGCGCTCACCACACTGTTCGTCA 

CAAGATACCCTCGCATCCTGCCCGATTTATGGTCTTCCCTGTGCCATCCGC 

TGAGGAAAAATGCAGTGCTCAATGCCAATCCCGCCAAGACTATTCCATTC 

GTTCTAATCGCATCCAACTTCATCGGCGTCCTATTTTCAAGGTCCCTCCAC 

TACCAGTTTCTATCCTGGTATCACTGGACTTTGCCTATACTGATCTTTTGGT 

CGGGAATGCCCTTCTTCGTTGGTCCCATTTGGTACGTCTTGCACGAGTGGT 

GCTGGAATTCCTATCCACCAAACTCACAAGCAAGCACGCTATTGTTGGCA 

TTGAATACTGTTCTGTTGCTTCTATTGGCCTTGACGCAGCTATCTGGTTCGG 

TCGCCCTCGCCAAAAGCCATCTTCGTACCACCAGCTCTATGGAAAAAAAG 

CTCAACTGA 



S. cerevisiae Alg3p 

MEGEQSPQGEKSLQRKQFVRPPLDLWQDLKDGVRYVIFDCRANLIVMPLLIL 

FESMLCKIIIKKVAYTEIDYKAYMEQIEMIQLDGMLDYSQVSGGTGPLVYPAG 

HVLIYKMMYWLTEGMDHVERGQVFFRYLYLLTLALQMACYYLLHLPPWCV 

VLACLSKRLHSIYVLRLFNDCFTTLFMVVTVLGAIVASRCHQRPKLKKSLALV 

ISATYSMAVSIKMNALLYFPAMMISLFILNDANVILTLLDLVAMIAWQVAVA 

VPFLRSFPQQYLHCAFNFGRKFMYQWSINWQMMDEEAFNDKRFHLALLISHL 

IALTTLFVTRYPRILPDLWSSLCHPLRKNAVLNANPAKTIPFVLIASNFIGVLFS 

RSLHYQFLSWYHWTLPILIFWSGMPFFVGPIWYVLHEWCWNSYPPNSQASTL 

LLALNTVLLLLLALTQLSGSVALAKSHLRTTSSMEKKLN 
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FIGURE 6 

P. past oris ALG3 

ATGCCTCCGATAGAGCCAGCTGAAAGGCCAAAGCTTACGCTGAAAAATGT 

TATCGGTGATCTAGTGGCTCTTATTCAAAACGTTTTATTTAACCCAGATTTT 

AGTGTCTTCGTTGCACCTCTTTTATGGTTAGCTGATTCCATTGTTATCAAGG 

TGATCATTGGCACTGTTTCCTACACAGATATTGATTTTTCTTCATATATGCA 

ACAAATCTTTAAAATTCGACAAGGAGAATTAGATTATAGCAACATATTTG 

GTGACACCGGTCCATTGGTTTACCCAGCCGGCCATGTTCATGCTTACTCAG 

TACTTTCGTGGTACAGTGATGGTGGAGAAGACGTCAGTTTCGTTCAACAA 

GCATTTGGTTGGTTATACCTAGGTTGCTTGTTACTATCCATCAGCTCCTACT 

TTTTCTCTGGCTTAGGGAAAATACCTCCGGTTTATTTTGTTTTGTTGGTAGC 

GTCCAAGAGACTGCATTCAATATTTGTATTGAGACTCTTCAATGACTGTTT 

AACAACATTTTTGATGTTGGCAACTATAATCATCCTTCAACAAGCAAGTAG 

CTGGAGGAAAGATGGCACAACTATTCCATTATCTGTCCCTGATGCTGCAG 

ATACGTACAGTTTAGCCATCTCTGTAAAGATGAATGCGCTGCTATACCTCC 

CAGCATTCCTACTACTCATATATCTCATTTGTGACGAAAATTTGATTAAAG 

CCTTGGCACCTGTTCTAGTTTTGATATTGGTGCAAGTAGGAGTCGGTTATT 

CGTTCATTTTACCGTTGCACTATGATGATCAGGCAAATGAAATTCGTTCTG 

CCTACTTTAGACAGGCTTTTGACTTTAG 1 CGCCAATTTCTTTATAAGTGGA 

CGGTTAATTGGCGCTTTTTGAGCCAAGAAACTTTCAACAATGTCCATTTTC 

ACCAGCTCCTGTTTGCTCTCCATATTATTACGTTAGTCTTGTTCATCCTCAA 

GTTCCTCTCTCCTAAAAACATTGGAAAACCGCTTGGTAGATTTGTGTTGGA 

CATTTTCAAATTTTGGAAGCCAACCTTATCTCCAACCAATATTATCAACGA 

CCCAGAAAGAAGCCCAGATTTTGTTTACACCGTCATGGCTACTACCAACTT 

AATAGGGGTGCTTTTTGCAAGATCTTTACACTACCAGTTCCTAAGCTGGTA 

TGCGTTCTCTTTGCCATATCTCCTTTACAAGGCTCGTCTGAACTTTATAGCA 

TCTATTATTGTTTATGCCGCTCACGAGTATTGCTGGTTGGTTTTCCCAGCTA 

CAGAACAAAGTTCCGCGTTGTTGGTATCTATCTTACTACTTATCCTGATTC 

TCATTTTTACCAACGAACAGTTATTTCCTTCTCAATCGGTCCCTGCAGAAA 

AAAAGAATACATAA 



P. pas tor is Alg3p 

MPPIEPAERPKLTLKNVIGDLVALIQNVLFNPDFSVFVAPLLWLADSIVIKVIIG 

TVSYTDIDFSSYMQQIFKIRQGELDYSNIFGDTGPLVYPAGHVHAYSVLSWYS 

DGGEDVSFVQQAFGWLYLGCLLLSISSYFFSGLGKIPPVYFVLLVASKRLHSIF 

VLRLFNDCLTTFLMLATIIILQQASSWRKDGTTIPLSVPDAADTYSLAISVKMN 

ALLYLPAFLLLIYLICDENLIKALAPVLVLILVQVGVGYSFILPLHYDDQANEIR 

SAYFRQAFDFSRQFLYKWTVNWRFLSQETFNNVHFHQLLFALHIITLVLFILKF 

LSPKNIGKPLGRFVLDIFKFWKPTLSPTNIINDPERSPDFVYTVMATTNLIGVLF 

ARSLHYQFLSWYAFSLPYLLYKARLNFIASIIVYAAHEYCWLVFPATEQSSAL 

LVSILLLILILEFTNEQLFPSQSVPAEKKNT 
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(bits) Value 



gi 1 586444 I spl P38179 I ALG3 YEAST Dol ichyl - P-Man : Man { 5 ) GlcNAc ( . . . 228 2e-58 

gi 1 128023 6 5 | gb [ AAK07 84 8 . 1 1 AF3 096 89 10 putative NOT-56 manno. . . 212 8e-54 

qi 1 984 725 | qb| AAA753 52 . 1 | ORF 1 206 4e-52 

gi j 7492702 | pir | [T39084 probable mannosyltransf erase - f issi . . . 176 8e-43 

gi | 16226531 |gb| AAL16193 . 1 I AF4 284 24 1 At2g4 776 0/F17A22 . 15 [A. . . 164 2e-39 

gi | 25367230 |pir | |B84919 Not56-like protein [imported] - Ara...l64 3e-39 

gi | 25814 791 | emb | CAB70171 . 2 | Hypothetical protein K09E4.2 [C. . . 161 2e-38 

gi 1 1753 5 001 | ref |NP 4 96 950 . 1 | Putative plasma membrane membr. . .160* 3e-38 

qi | 16 54 0 00 | emb | CAA7022 0 . 1 | Not56-like protein [Homo sapiens. . . 155 2e-36 

qi 1 13279206 [ gb | AAH04 313 . 1 | AAH04 313 Unknown (protein for IMA. . . 154 2e-36 

qi 1 22122365 | ref |NP 666051. l[ hypothetical protein MGC36684 ...150 3e-35 

qi 1 212 92 031 |gb | EAA04176 . 1 1 agCP3388 [Anopheles gambiae str. . . . 120 4e-26 

qijl 780792 | emb | CAA7116 7 . 1 | lethal (2 ) neighbour of tid [Droso. . . 114 3e-24 

Alignments 
S. cerevisiae 
Score = 228 bits (580), Expect = 2e-58 

Identities = 154/429 (35%), Positives = 229/429 (53%), Gaps = 37/429 (8%) 

Query: 9 RPKLTLKNVIGDLVALIQNVLFNPDFSVFVAPLLWLADSIVIKVI IGTVSYTDIDFSSYM 68 

RP L L DL + + V+F+ ++ V PLL L +S++ K+II V+YT+ID+ + YM 

Sbjct: 20 RPPLDLWQ DLKDGVRYVIFDCRANLIVMPLLILFESMLCKI I IKKVAYTEIDYKAYM 76 

Query : 69 QQI FKIR-QGELDYSNI FGDTGPLVYPAGHVHAYSVLSWYSDGGEDVSFVQQAFGWLYLG 127 

+QI 1+ G LDYS + G TGPLVYPAGHV Y ++ W ++G + V Q F +LYL 
Sbjct : 77 EQIEMIQLDGMLDYSQVSGGTGPLVTPAGHVLIYKMMYWLTEGMDHVERGQVFFRYLYLL 13 6 

Query: 128 CL.LLS I SS YFFSGLGKI PPVYFVLLVASKRLHS I FVLRLFNDCLTTFLMLiATI IILQ 184 

L L ++ Y+ L +PP VL SKRLHSI+VLRLFNDC TT M+ T+ 1 + 
Sbjct: 137 TLALQMACYY LLHLPPWCWLACLSKRLHSI YVLRLFNDCFTTLFMWTVLGAIVAS 193 

Query: 185 QASSWRKDGTTIPLSVPDAADTYSLAISVKMNXXXXXXXXXXXXXXXCDENLIKALAPXX 244 

+ K ++ L + + TYS+A+S+KMN D N+I L 

Sbjct: 194 RCHQRPKLKKSLALVI S AT YSMAVS I KMNALL YFPAMMI SLF I LNDANV I LTLLDLV 250 

Query: 245 XXXXXXXXXXYSFILPLHYDDQANEIRSAYFRQAFDFSRQFLYKWTVNWRFLSQETFNNV 304 

F+ , Y AF + F R-I-F + Y + W + + NW+ + +E FN + 

Sbjct: 251 AMI AWQVAVAVP FL RS FPQQ YLHCAFNFGRKFMYQWS I NWQMMDEEAFNDK 301 

Query: 305 HFHQLLFALHIITL- VLFILKFLSPKNIGKPLGRFVLDIFKFWKPTLSPTNI IN-DPERS 362 

FH L H+I L LF+ ++ R + D++ L ++N +P ++ 

Sbjct: 302 RFHLALLI SHLI ALTTLFVTRY PRILPDLWSSLCHPLRKNAVLNANPAKT 351 

Query: 363 PDFVYTVMATTNLIGVLFARSLHYQFLSWYAFSLPYLLYKARLNFIASIIVYAAHEYCWL 422 

F V+ +N IGVLF+RSLHYQFLSWY ++LP L++ + + F I Y HE+CW 

Sbjct: 352 IPF VLIASNFIGVLFSRSLHYQFLSWYHWTLPILI FWSGMPFFVGPIWYVLHEWCWN 408 



Query: 42 3 VFPATEQSS 431 

+P Q+S 
Sbjct: 409 SYPPNSQAS 417 



10/46 



10/500240 



FIGURE 7 (sheet 2) 



Neurospora crassa 

Score = 212 bits (540), Expect = 8e-54 

Identities = 140/400 (35%), Positives = 212/400 (53%), Gaps' = 29/400 (7%) 

Query: 35 SVFVAPLLWLADS I VI KVI IGTVSYTDIDFSS YMQQI FKIRQGELDYSNI FGDTGPLVYP 94 

S + P L+L D+ + + +11 V YT+ID+++YM+Q+ +1 GE DY + + G TGPLVYP 
Sbjct: 33 SKLIPPALFLVDALLCGLIIWKVPYTEIDWAAYMEQVSQILSGERDYTKVRGGTGPLVYP 92 

Query : 95 AGHVHAYSVLSWYSDGGEDVS FVQQAFGWLYLGCLLLS I SS YFFSGLGKI PPVYFVLLVA 154 

A HV+ Y+ L +D G ++ QQ F LY+ L + + Y+ K PP F LL 

Sbjct: 93 AAHVY I YTGL YHLTDEGRN I LLAQQLFAGL YMVTLAVVMGC YW QAKAPPYLFPLLTL 14 9 

Query: 155 SKRLHS I FVLRLFNDCLTTFLMLATI 1 1 LQQASS WRKDGTTI PLS VPDAADTYSLAI SVK 214 

S KRLHS I FVLR FNDC + I Q+ +W+ A Y+L + VK 

Sbjct: 150 SKRLHS I FVLRCFNDCFAVLFLWLAI FFFQR - RNWQA GALLYTLGLGVK 197 

Query: 215 MNXXXXXXXXXXXXXXXCDENLIKALAPXXXXXXXXXXXXYSFILPLHYDDQANEIRSAY 274 

M + + L F+ HY + Y 
Sbjct: 198 MTLLLSLPAVGIVLFLGSG-SFVTTLQLVATMGLVQILIGVPFL- - AHYPTE Y 247 

Query: 275 FRQAFDFSRQFLYKWTV7WRFLSQETFNNVHFHQLLFALHIITLVLFI- LKFLSPKNIGK 333 

+AF+ SRQF +KWTVNWRF+ +E F + L ALH+ + L + FI ' + + + P K 

Sbjct: 248 LSRAFELSRQFFFKWTVTJWRFVGEEI FLSKGFALTLLALHVLVLGI FITTRWI KPAR - - K 305 

Query: 3 34 PLGRFVLDI FKFWKPTLS - PTNI INDPERSPDFVYTVMATTNLIGVLFARS LHYQFLSWY 3 92 

L + + + KP L+ P + + +P ++ T + + N +G+LFARS LHYQF + + 

Sbjct: 306 SLVQLISPVLLAGKPPLTVPEHRAAARDVTPRYIMTTILSANAVGLLFARS LHYQFYAYV 365 

Query: 393 AFSLPYLLYKARLNFIASIIVYAAHEYCWLVFPATEQSSA 432 

A+S P+LL++A L+ + +++A HE+ W VFP+T SSA 
Sbjct: 3 66 AWSTPFLLWRAGLHPVLVYLLWAVHEWAWNVFPSTPASSA 4 05 

Schizosaccharomyces pombe 
Score = 176 bits (445), Expect = 8e-43 

Identities = 132/390 (33%), Positives = 194/390 (49%), Gaps - 35/390 (8%) 

Query: 42 LWLADSIVIKVI IGTVSYTDIDFSSYMQQIFKIRQGELDYSNIFGDTGPLVYPAGHVHAY 101 

L L + + II V YT+ID+ +YM+Q+ GE DY f+ G TGPLVYP GHV Y 

Sbjct: 30 LLLLEIPFVFAI ISKVPYTEIDWIAYMEQVNSFLLGERDYKSLVGCTGPLVYPGGHVFLY 89 

Query: 102 SVLSWYSDGGEDVS FVQQAFGWLYLGCLLLS I SSYFFSGLGKIPPVYFVLLVAS KRLHS I 161 

+ + L + +DGG + + Q F + + Y + +1 YF + + P +VLL+ SKRLHS I 
Sbjct : 90 TLLYYLTDGGTNIVRAQYIFAFVYW- - I TTAIVGYLFK- IVRAPFYI YVLLILSKRLHSI 146 

Query: 162 FVLRLFNDCLTTFLMLATI 1 1 LQQASSWRKDGTT I PLS VPDAADTYSLAI SVKMNXXXXX 221 

F+LRLFND +L+I+ W + A+ S+A SVKM+ 

Sbjct: 147 F I LRLFNDGFNS - LFS S LF I LS S CKKKWVR -AS ILLS VACS VKMSSLLYV 194 

Query: 222 XXXXXXXXXXCDENLI KALAPXXXXXXXXXXXXYSFILPLHYDDQANEIRSAYFRQAFDF 2 81 

L++LP + + + +y+ QAFDF 

Sbjct: 195 PAYLVL LLQILGPKKTWMHI FVI I IVQILFSIPF LAYFWSYWTQAFDF 242 

Query: 282 SRQFLYKWTVNWRFLSQETFNNVHFHQLLFALHI ITLVLFILKFLSPKNIGKPLGRFVLD 341 

R F YKWTVNWRF+ + F + F + LH+ LV F K + + P 
Sbjct: 243 GRAFDYKWTVNWRFI PRSI FESTSFSTSILFLHVALLVAFTCKHWNKLSRATP 295 

Query: 342 I FKFWKPTLS PTNI INDPERSPDFVYTVMATTNLIGVLFARSLHYQFLSWYAFS LP YLLY 401 
F L+ + +P+F++T. +AT+NLIG+L ARSLHYQF +W+A+ PYL Y 
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Sbjct : 296 - FAJWNSMLTLKPLPKLQLATPNFI FTALATSNLI G I LCARSLHYQFYAWFAWYS PYLCY 354 

Query: 402 KARLNFI AS 1 1 VYAAHEYCWLVFPATEQSS 431 

+A I + + EY W VFP+T+ SS 

Sbjct: 355 QASFPAPIVIGLWMLQEYAWNVFPSTKLSS 384 
Arabidopsis thaliana 

Score = 164 bits (415), Expect = 2e-39 

Identities = 131/391 (33%), Positives = 194/391 (49%), Gaps = 29/391 (7%) 

Query : 4 2 LWLADSIVI KVI IGTVS YTDIDFSSYMQQI FKIRQGELDYSNI FGDTGPLVYPAGHVHAY 101 

L LAD+I++ +11 V YT ID+ +YM Q+ GE DY N+ GDTGPLVYPAG + + Y 

Sbjct : 39 LILADAILVALIIAYVPYTKIDWDAYMSQVSGFLGGERDYGNLKGDTGPLVYPAGFLYVY 98 

Query: 102 SVLSWYSDGGEDVSFVQQAFGWLYLGCLLLSISSYFFSGLGKIPPVYFVLLVASKRLHSI 161 

S + + G +V Q FG LY+ L + + Y + + +P LL SKR+HSI 

Sbjct : 99 SAVQNLTGG- -EVYPAQILFGVLYIVNLGIVLIIYVKTDV- - VPWWALSLLCLSKRIHSI 154 

Query: 162 FVLRLFNDCLTTFLMLATII ILQQASSWRKDGTTIPLSVPDAADTYSLAISVKMNXXXXX 221 

FVLRLFNDC L+ A+ + + +RK + + +S A+SVKMN 

Sbjct: 155 FVLRLFNDC FAMTLLHASMALFL YRKWHLGMLV FSGAVSVKMNVLLYA 202 

Query: 222 XXXXXXXXXXCDENLIKALAPXXXXXXXXXXXXYSFILPLHYDDQANEIRSAYFRQAFDF 281 

N+I ++ F+ + +Y AFD 

Sbjct: 203 PTLLLLLLKAM- *NI IGWSALAGAALAQILVGLPFLITYPV SYIANAFDL 251 

Query: 282 SRQFLYKWTVNWRFLSQETFNNVHFHQLLFALHI ITLVLFILKFLSPKNIGKPLGRFVLD 341 

R f++ W+VN+ + F+ + F + F L H+ LV F + K+ G +G 
Sbjct: 252 GRVFIHFWSVNFKFVPERVFVSKEFAVCLLIAHLFLLVAFA-NYKWCKHEGGIIGFMRSR 310 

Query: 342 I FKFWKP- TLSPTNI INDPERSPDFVYTVMATTNLIGVLFARSLHYQFLSWYAFSLPYLL 400 

F P + LS + + + + + V T M N I G+ + FARSLHYQF SWY +SLPYLL 

Sbjct: 311 HFFLTLPSSLSFSDVSASRI ITKEHWTAMFVGNFIGIVFARSLHYQFYSWYFYSLPYLL 370 

Query: 401 Y KARLNFI ASI IVYAAHEYCWLVFPATEQSS 431 

+ + + I + + E CW V+P+T SS 

Sbjct: 371 WRTPFPTWLRLIMFLGI ELCWNVYPSTPSSS 401 
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FIGURE 8 

K. lactis ALG3 

TTTGTTTACAAGCTGATACCAACGAACATGAATACACCGGCAGGTTTACT 

GAAGATTGGCAAAGCTAACCTTTTACATCCTTTTACCGATGCTGTATTCAG 

TGCGATGAGAGTAAACGCAGAACAAATTGCATACATTTTACTTGTTACCA 

ATTACATTGGAGTACTATTTGCTCGATCATTACACTACCAATTCCTATCTT 

GGTACCATTGGACGTTACCAGTACTATTGAATTGGGCCAATGTTCCGTATC 

CGCTATGTGTGCTATGGTACCTAACACATGAGTGGTGCTGGAACAGCTAT 

CCGCCAAACGCTACTGCATCCACACTGCTACACGCGTGTAACACATACTG 

TTATTGGCTGTATTCTTAAGAGGACCCGCAAACTCGAAAAGTGGTGATAA 

CGAAACAACACACGAGAAAGCTGAG 

K. lactis Alg3p 

FVYKLIPTNMNTPAGLLKIGKANLLHPFTDAVFSAMRVNAEQIAYILLVTNYI 
GVLFARSLHYQFLSWYHWTLPVLLNWANVPYPLCVLWYLTHEWCWNSYPP 
NATASTLLHACNTYCYWLYSZEDPQTRKVVITKQHTRKL 
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K. lactis ALG3 BLAST 



Score E 

Sequences producing significant alignments: (bits) Value 

qi I 586444 | sp[ P38179 | ALG3 YEAST Dol ichyl - P-Man : Man ( 5 ) GlcNAc ( . . . 125 le-2 8 

qi ! 984 725 | qb| AAA7 53 52 . 1 [ ORF 1 94 4e-19 

qi 1 16226 531 \qb | AAL16193 . 1 | AF4 2 84 24 1 At2g4 7760/F17A22 . 15 [A... J72 le-12 

qi [25367230 |pir | |B84919 Not56-like protein [imported] - Ara . . . 72 le-12 

gi I 212 92 031 | gb 1 EAA04176 . 1 1 agCP3388 [Anopheles gambiae str . ... 69 2e-ll 

gi ! 20892051 | ref |XP 148657. l| similar to Lethal ( 2 ) neighbour . . . 65 2e-10 



Alignments 

S. cerevisiae 
Score = 125 bits (314), Expect = le-28 

Identities = 60/120 (50%), Positives =.8-3/12 0 (69%), Gaps = 1/120 (0%) 
Frame = +3 

Query: 66 ANLLHPFT - DAVFSAMRVNAEQI AY I LLVTNYI GVLFARSLHYQFLS WYHWTLPVLLNWA 242 

++L HP +AV +A A+ I ++L+ +N+IGVLF+RSLHYQFLSWYHWTLP+L+ W+ 
Sbjct: 332 SSLCHPLRKNAVLNANP - - AKTIPFVLIASNFIGVLFSRSLHYQFLSWYHWTLPILI FWS 389 

Query: 243 NVPYPLCVLWYLTHEWCWNS YPPNATASTLLHACNTYCYWLYS * EDPQTRKWI TKQHTR 422 

+ P+ + +WY+ HEWCWNSYPPN+ ASTLL A NT L + + V + K H R 

Sbjct: 390 GMPFFVGPIWWLHEWCWNSYPPNSQASTLLUU^TVLLLLLA-LTQLSGSVALAKSHLR 448 



A. thaliana 
Score = 72.0 bits (175), Expect = le-12 

Identities = 42/107 (39%), Positives = 57/107 (53%), Gaps = 3/107 (2%) 
Frame = +3 

Query: 84 FTDAVFSAMRVNAEQIAYILLVTNYIGVLFARSLHYQFLSWYHWTLPVLLNWANVPYPLC 2 63 

F+D S + + E + + V N+IG++FARSLHYQF SWY + + LP LL PL 
Sbjct: 322 FSDVSASRI - ITKEHVVTAMFVGNFIGIVFARSLHYQFYSWYFYSLPYLLWRTPFPTWLR 380 

Query: 264 VLWYLTHEWCWNSYPPNATASTL LHACNTYCYWLYS* EDPQTRK 395 

+ + +L E CWN YP + + S L LH WL DP K 

Sbjct: 381 LIMFLGIELCWNVYPSTPSSSGLLLCLHLI ILVGLWLAPSVDPYQLK 427 
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S. cerevisiae ALG9 

ATGAATTGCAAGGCGGTAACCATTAGTTTATTACTGTTGTTATTTTTAACAAGAGT 

ATATATTCAGCCGACATTCTCGTTAATTTCAGATTGCGATGAAACTTTTAATTATT 

GGGAACCATTAAATTTATTGGTACGTGGATTTGGTAAACAAACCTGGGAATATTC 

ACCCGAGTATTCTATTAGATCATGGGCTTTCTTATTACCTTTTTACTGTATTCTTTA 

TCCAGTAAACAAATTTACTGACCTAGAAAGTCATTGGAACTTTTTCATCACAAGA 

GCATGCTTAGGCTTTTTTAGTTTTATCATGGAATTTAAACTACATCGTGAAATTGC 

AGGCAGCTTGGCATTGCAAATCGCAAATATTTGGATTATTTTCCAATTGTTTAATC 

CGGGCTGGTTCCATGCATCTGTGGAATTATTGCCTTCTGCCGTTGCCATGTTGTTG 

TATGTAGGTGCCACCAGACACTCTCTACGCTATCTGTCCACTGGGTCTACTTCTAA 

CTTTACGAAAAGTTTAGCGTACAATTTCCTGGCTAGTATACTAGGCTGGCCATTTG 

TTTTAATTTTAAGCTTGCCATTATGTTTACATTACCTTTTCAACCATAGAATTATTT 

CTACCATCAGAACCGCATTCGACTGCTGTTTGATATTTTCATTGACTGCATTTGCT 

GTGATTGTCACTGACAGTATATTTTACGGGAAGCTTGCTCCTGTATCATGGAACA 

TCTTATTTTACAATGTCATTAATGCAAGTGAGGAATCTGGCCCAAATATTTTCGGG 

GTTGAGCCATGGTACTACTATCCACTAAATTTGTTACTGAATTTCCCACTGCCTGT 

GCTAGTTTTAGCTATTTTGGGAATTTTCCATTTGAGATTATGGCCATTATGGGCAT 

CATTATTCACATGGATTGCCGTTTTCACTCAACAACCTCACAAAGAGGAAAGATT 

TCTCTATCCAATTTACGGGTTAATAACTTTGAGTGCAAGTATCGCCTTTTACAAAG 

TGTTGAATCTATTCAATAGAAAGCCGATTCTTAAAAAAGGTATAAAGTTGTCAGT 

TTTATTAATTGTTGCAGGCCAGGCAATGTCACGGATAGTGGCTTTGGTGAACAAT 

TACACAGCTCCTATAGCCGTCTACGAGCAATTTTCTTCACTAAATCAAGGTGGTG 

TGAAGGCACCGGTAGTGAATGTATGTACGGGACGTGAATGGTATCACTTCCCAAG 

TTCTTTCCTGCTGCCAGATAATCATAGGCTAAAATTTGTTAAATCTGGATTTGATG 

GTCTTCTTCCAGGTGATTTTCCAGAGAGTGGTTCTATTTTCAAAAAGATTAGAACT 

TTACCTAAGGGAATGAATAACAAGAATATATATGATACCGGTAAAGAGTGGCCG 

ATCACTAGATGTGATTATTTTATTGACATCGTCGCCCCAATAAATTTAACAAAAG 

ACG 1 111 CAACCCTCTAC ATCTG ATGG ATAACTGG AATAAGCTGGCATGTGCTGC 

ATTCATCGACGGTGAAAATTCTAAGATTTTGGGTAGAGCATTTTACGTACCGGAG 

CCAATCAACCGAATCATGCAAATAGTTTTACCAAAACAATGGAATCAAGTGTACG 

GTGTTCGTTACATTGATTACTGTTTGTTTGAAAAACCAACTGAGACTACTAATTGA 



S. cerevisiae Alg9p 

MNCKAVTISLLLLLFLTRVYIQPTFSLISDCDETFNYWEPLNLLVRGFGKQTWEYSPE 

YSIRSWAFLLPFYCILYPVNKFTDLESHWNFFITRACLGFFSFIMEFKLHRE1AGSLALQ 

IANIWIIFQLFNPGWFHASVELLPSAVAMLLYVGATRHSLRYLSTGSTSNFTKSLAYN 

FLASILGWPFVLILSLPLCLHYLFNHRIISTIRTAFDCCLIFSLTAFAVrVTDSIFYGKLAP 

VSWMLFYhTVINASEESGPNIFGVEPWYYYPLNLLLNFPLPVLVLAILGIFHLRLWPLW 

ASLFTWIAVFTQQPHKEERFLYPIYGLITLSASIAFYKVLNLFNRKPILKKGIKLSVLLI 

VAGQAMSRIVALVNNYTAPIAVYEQFSSLNQGGVKAPVVNVCTGREWYHFPSSFLLP 

DNHRI.KFVKSGFDGLLPGDFPESGSIFKKIRTLPKGMNNKNIYDTGKEWPITRCDYFI 

DIVAPINLTKDVFNPLHLMDNWNKLACAAFIDGENSKILGRAFYVPEPINRIMQIVLP 

KQWNQVYGVRYIDYCLFEKPTETTN 
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FIGURE 11 

P. past oris ALG9 

TGGCCTTCCTGTCTGCTCGATACTTCCTTTTACAGTAACCAACATACATGTT 

CTCCAACATGCTCTTGTATGTATTGGCCTATTCTATCTTGAGACTTGATATC 

AACCTTCTATGGTATTATTTCAGACTGTGATGAAGTGTTCAACTACTGGGA 

GCCACTCAACTTCATGCTTAGAGGGTTTGGAAAACAGACTTGGGAGTATT 

CTCCAGAGTATGCCATCCGATCTTGGTCCTATCTAGTGCCACTTTGGATAG 

CAGGCTATCCACCATTGTTCCTGGATATCCCTTCTTACTACTTTTTCTACTT 

TTTCAGACTACTGCTGGTTATTTTTTCATTGGTTGCAGAAGTCAAGTTGTA 

CCATAGTTTGAAGAAAAATGTCAGCAGTAAGATCAGTTTCTGGTACCTTCT 

ATTTACAACCGTTGCTCCAGGAATGTCTCATAGCACGATAGCCTTATTACC 

ATCCTCTTTTGCTATGGTTTGTCACACTTTTGCCATTAGATACGTCATTGAT 

TACCTACAATTACCAACATTAATGCGCACAATCAGAGAGACTGCTGCCAT 

CTCACCAGCTCACAAACAACAACTAGCCAACTCTCTC 

P. pastoris Alg9p 

WPSCLLDTSFYSNQHTCSPTCSCMYWPILSZDLISTFYGIISDCDEVFNYWEPL 
NFMLRGFGKQTWEYSPEYAIRSWSYLVPLWIAGYPPLFLDIPSYYFFYFFRLLL 
VIFSLVAEVKLYTiSLKKNVSSKISFWYLLFTTVAPGMSHSTIALLPSSFAMVCH 
TFAIRYVIDYLQLPTLMRTIRETAAISPAHKQQLANSL 
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P. pastoris ALG9 BLAST 



Score E 

Sequences producing significant alignments: (bits) Value 

gi 1 6324110 I ref INP 014180. l| catalyzes the transfer of manno ... 131 le-29 

gi I 212 96668} gb |EAA08813 . 1 1 agCP7810 [Anopheles gambiae str . . . . 110 2e-23 

gi | 701976 5 | emb | CAB7 5773 . 1 | putative mannosyl transferase inv. . . 104 le-21 

gi|26341066| dbj (BAC34195 . 1 | unnamed protein product [Mus mu... 99 4e-20 

~* , DIBD1 [Homo sapiens] 99 4e-20 

RIKEN CDNA 8230402H15 [Mus mus ... 99 4e-20 

hypothetical protein [Homo sapi ... 99 4e-20 



qi | 19527202 | ref 


NP 598742. l| 


qi | 12053349 | emb 


CAB66861 .1 | 



Alignments 



S. cerevisiae 



Score = 131 bits (329) , Expect = le-29 

Identities = 62/141 ( 43 %) , Positives = 91/141 (64%), Gaps = 1/141 (0%) 



Frame 


= +2 




Query: 


200 


I STFYGI ISDCDEVFNYWEPLNFMLRGFGKQTWEYSPEYAI RSWSYLVPLWI AGYP - PLF 


376 




I + +ISDCDE FNYWEPLN ++RGFGKQTWEYSPEY+ IRSW++L+P + YP F 




Sbjct : 


21 


IQPTFSLISDCDETFNYWEPLNLLVRGFGKQTWEYSPEYS I RSWAFLLPFYCI LYPVNKF 


80 


Query : 


377 


LDIPSXXXXXXXRLLLVI FSLVAEVKLYHSLKKNVSSKISFWYLLFTTVAPGMSHSTIAL 


556 




D+ S R L FS + E KLh- + + + + +1+ + + + F PG H+ + + L 




Sbjct : 


81 


TDLESHWNFFITRACLGFFSFIMEFKLHREIAGSIxALQI ANIWII FQLFNPGWFHASVEL 


140 


Query : 


557 


LPSSFAMVCHTFAIRYVIDYL 619 






LPS+ AM+ + A R+ + YL 




SbjCt : 


141 


LPS AVAMLLYVGATRHS LRYL 161 





Anopheles gambiae 
Score = 110 bits (274), Expect = 2e-23 

Identities = 58/130 (44%), Positives = 79/130 (60%), Gaps = 3/130 (2%) 



Frame 


= +2 




Query: 


197 


LISTFYGIISDCDEV FNYWEPLN FMLRGFGKQTWEYSPEYAIRSWSYLVPLWIAGYPPLF 


376 






L S Y IISDCDE +NYWEPL+++L+G G QTWEYSPE+A+RS+SY LW+ G P 




Sbjct : 


34 


LQSALYSI ISDCDETYNYWEPLHYLLKGKGFQTWEYSPEFALRSYSY LWLHGLPAKV 


90 


Query : 


377 


LDIPS XXXXXXXRLLLVIFSLVAEVKLYHSLKKNVSSKI SFWYLLFTTVAPGMSHST 


547 




L + + RLL+ +E -i-LY L + ++ +LLF + GM S+ 




Sbj ct : 


91 


LQLMTDNG VL I FY FVRCLLAVTCALLE YRL YR I LGR KCGGGVAS LWLL FQLTS AGMF I S S 


150 


Query : 


548 


IALLPSSFAM 577 






ALLPSSF+M 




Sbjct : 


151 


AALLPSSFSM 160 
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S . pombe 

Score = 104 bits (260) , Expect = le-21 

Identities = 58/157 (36%), Positives = 85/157 (54%) 

Frame = +2 

Query: 197 LISTFYGI ISDCDEVFNYWEPLNFMLRGFGKQTWEYSPEYAIRSWSYLVPLWIAGYPPLF 376 

L S + +1 DCDEV+NYWEPL+++L G+G QTWEYSPEYAIRSW Y+ + G+ 

Sbjct : 26 LTSASFRVIDDCDEVYNYWEPLHYLLYGYGLQTWEYSPEYAIRSWFYIALHAVPGFLARG 85 

Query: 377 LDIPSXXXXXXXRLLLVIFSLVAEVKLYHSLKKNVSSKISFWYLLFTTVAPGMSHSTIAL 556 

L + R +L FS E L +++N+ ++ V GM ++ + 

Sbjct: 86 LGLSRLHVFYFIRGVLACFSAFCETNLILAVARNFNRAVALHLTSVLFVNSGMWSASTSF 145 

Query: 557 LPSS FAMVCHTFAI RYVI DYLQLPTLMRTI RETAAI S 667 

LPSSFAM T A+ L P+ RT++ + 1 + 

Sbjct: 146 LPSS FAMNMVTLALS AQLSPPSTKRTVKWSFIT 179 



M. musculus 
Score - 99.4 bits (246), Expect = 4e-20 

Identities = 57/143 (39%), Positives = 76/143 (53%), Gaps = 1/143 (0%) 



Frame 


= +2 




Query: 


152 


SPTCSCMYWPILS *DLISTFYGI ISDCDEVFNYWEPLNFMLRGFGKQTWEYSPEYAIRSW 


331 




+ P S + +LS Lr + ISDCDE FNYWEP + + + + G G QTWEYSP YAIRS+ 




Sbjct: 


55 


APEGSTAFKCLLSARLCAALLSNISDCDETFNYWEPTHYLIYGKGFQTWEYSPVYAIRSY 


114 


Query: 


332 


SY-LVPLWIAGYPPLFLDIPSXXXXXXXRLLLVIFSLVAEVKLYHSLKKNVSSKISFWYL 


508 




+ Y L+ W A + L R LL S V E+ Y ++ K + S L 




SbjCt : 


115 


A YLLLHAW PAAFHAR I LQTNKI LVF Y FLRCLLAFVS CVCEL Y F YKAVCKKFGLHVSRMML 


174 


Query: 


509 


L FTTVAPGMS HS T I ALL PS S FAM 577 






F ++ GM S+ A LPSSF M 




Sbjct : 


175 


AFLVLSTGMFCSSSAFLPSSFCM 197 





H, sapiens 
Score = 99.4 bits (246), Expect = 4e-20 

Identities = 56/143 (39%), Positives = 76/143 (53%), Gaps - 1/143 (0%) 
Frame = +2 

Query: 152 SPTCSCMYWPILS*DLISTFYGI ISDCDEVFNYWEPLNFMLRGFGKQTWEYSPEYAIRSW 331 

+ P S + +LS L + ISDCDE FNYWEP + + + + G G QTWEYSP YAIRS+ 

Sbjct : 55 APEGSTAFKCLLSARLCAALLSNISDCDETFNYWEPTHYLI YGEGFQTWEYSPAYAIRSY 114 

Query: 332 SY-LVPLWIAGYPPLFLDIPSXXXXXXXRLLLVIFSLVAEVKLYHSLKKNVSSKISFWYL 508 

+Y L+ W A + L R LL S + E+ Y * + + K + S L 

Sbjct: 115 AYLLLHAWPAAFHARILQTNKILVFYFLRCLLAFVSC I CELYF YKAVCKKFGLHVSRMML 174 

Query: 509 LFTTVAPGMSHSTIALLPSSFAM 577 

F ++ GM S+ A LPSSF M 
Sbjct: 175 AFLVLSTGMFCSSSAFLPSSFCM 197 
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FIGURE 13 

5. cerevisiae ALG12 

ATGCGTTGGTCTGTCCTTGATACAGTGCTATTGACCGTGATTTCCTTTCATCTAAT 

CCAAGCTCCATTCACCAAGGTGGAAGAGAGTTTTAATATTCAAGCCATTCATGAT 

ATTTTAACCTACAGCGTATTTGATATCTCCCAATATGACCACTTGAAATTTCCTGG 

AGTAGTCCCTAGAACATTCGTTGGTGCTGTGATTATTGCAATGCTTTCGAGACCTT 

ATCTTTACTTGAGTTCTTTGATCCAAACTTCCAGGCCTACGTCTATAGATGTTCAA 

TTGGTCGTTAGGGGGATTGTTGGCCTCACCAATGGGCTTTCTTTTATCTATTTAAA 

GAATTGTTTGCAAGATATGTTTGATGAAATCACTGAAAAGAAAAAGGAAGAAAA 

TGAAGACAAGGATATATACATTTACGATAGCGCTGGTACATGGTTTCTTTTATTTT 

TAATTGGCAGTTTCCACCTCATGTTCTACAGCACTAGGACTCTGCCTAATTTTGTC 

ATGACTCTGCCTCTAACCAACGTCGCATTGGGGTGGGTTTTATTGGGTCGTTATAA 

TGCAGCTATATTCCTATCTGCGCTCGTGGCAATTGTATTTAGACTGGAAGTGTCAG 

CTCTCAGTGCTGGTATTGGTCTATTTAGCGTCATCTTCAAGAAGATTTCTTTATTC 

GATGCTATCAAATTCGGTATCTTTGGCTTGGGACTTGGTTCCGCCATCAGTATCAC 

CGTTGATTCATATTTCTGGCAAGAATGGTGTCTACCTGAGGTAGATGGTTTCTTGT 

TCAACGTGGTTGCGGGTTACGCTTCCAAGTGGGGTGTGGAGCCAGTTACTGCTTA 

TTTCACGCATTACTTGAGAATGATGTTTATGCCACCAACTGTTTTACTATTGAATT 

ACTTCGGCTATAAATTAGCACCTGCAAAATTAAAAATTGTCTCACTAGCATCTCTT 

TTCCACATTATCGTCTTATCCTTTCAACCTCACAAAGAATGGAGATTCATCATCTA 

CGCTGTTCCATCTATCATGTTGCTAGGTGCCACAGGAGCAGCACATCTATGGGAG 

AATATGAAAGTAAAAAAGATTACCAATGTTTTATGTTTGGCTATATTGCCCTTATC 

TATAATGACCTCCTTTTTCATTTCAATGGCGTTCTTGTATATATCAAGAATGAATT 

ATCCAGGCGGCGAGGCTTTAACTTCTTTTAATGACATGATTGTGGAAAAAAATAT 

TACAAACGCTACAGTTCATATCAGCATACCTCCTTGCATGACAGGTGTCACTTTAT 

TTGGTGAATTGAACTACGGTGTGTACGGCATCAATTACGATAAGACTGAAAATAC 

GACTTTACTGCAGGAAATGTGGCCCTCCTTTGATTTCTTGATCACCCACGAGCCA 

ACCGCCTCTCAATTGCCATTCGAGAATAAGACTACCAACCATTGGGAGCTAGTTA 

ACACAACAAAGATGTTTACTGGATTTGACCCAACCTACATTAAGAACTTTGTTTT 

CCAAGAGAGAGTGAATGTTTTGTCTCTACTCAAACAGATCATTTTCGACAAGACC 

CCTACCGTTTTTTTGAAAGAATTGACGGCCAATTCGATTGTTAAAAGCGATGTCTT 

CTTCACCTATAAGAGAATCAAACAAGATGAAAAAACTGATTGA 

S. cerevisiae Algl2p 

MRWSVLDTVLLTVISFHLIQAPFTKVEESFNIQAIHDILTYSVFDISQYDHLKFPGVVP 

RTFVGAVIIAMLSPvPYLYLSSLIQTSRPTSIDVQLWRGrVGLTNGLSFIYLKNCLQDM 

FDEITEKKKEENEDKDIYIYDSAGTWFLLFLIGSFHLMFYSTRTLPNFVMTLPLTNVAL 

GVA/LLGRYNAAIFLSALVArVFRLEVSALSAGIALFSVIFKKISLFDAIKFGIFGLGLGS 

AISrrVDSYFWQEWCLPEVDGFLFNVVAGYASKWGVEPVTAYFTHYLRMMFMPPTV 

LLLNYFGYKLAPAKLKIVSLASLFHIIVLSFQPHKEWRFUYAVPSIMLLGATGAAHLW 

ENMKVKKITNVLCLAILPLSIMTSFFISMAFLYISRMNWGGEA^ 

AWHISIPPCMTGVTLFGELhryGVYGI>rYDKTENTTLLQEMWPSFDFLrrHEPTASQLP 

FENKTTNHWELVhrTTKMFTGFDPTYIKNFVFQERVNVLSLLKQIIFDKTPTVFLKELT 

ANSIVKSDVFFTYKRIKQDEKTD 
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FIGURE 14 

P. pastoris ALG12 

TCGGTCGAGAATGATAACTGAAGAACTCAAAATCTCTCACACTTTCATCGT 

TACTGTACTGGCAATCATTGCATTTCAGCCTCATAAAGAATGGAGATTTAT 

AGTTTACATTGTTCCACCACTTGTCATCACCATATCTACAGTACTTGCACA 

ACTACCCAGGAGATTCACAATCGTCAAAGTTGCTGTTTTTCTCCTAAGTTT 

CGGCTCTTTGCTCATATCCCTGTCGTTTCTTTTCATCTCATCGTATAACTAC 

CCTGGGGGTGAAGCTTTACAGCATTTGAACGAGAAACTCCTTCTACTGGA 

CCAAAGTTCCCTACCTGTTGATATTAAGGTTCATATGGATGTCCCTGCATG 

CATGACTGGGGTGACTTTATTTGGTTACTTGGATAACTCAAAATTGAACAA 

TTTAAGAATTGTCTATGATAAAACAGAAGACGAGTCGCTGGACACAATCT 

GGGATTCTTTCAATTATGTCATCTCCGAAATTGACTTGGATTCTTCGACTG 

CTCCCAAATGGGAGGGGGATTGGCTGAAGATTGATGTTGTCCAAGGCTAC 

AACGGCATCAATAAACAATCTATCAAAAATACAATTTTCAATTATGGAAT 

ACTTAAACGGATGATAAGAGACGCAACCAAACTTGATGTTGGATTTATTC 

GTACGGTCTTTCGATCCTTCATAAAATTTGATGATAAATTATTCATTTATG 

AGAGGAGCAGTCAAACCTGAAAATATATACCTCATTTGTTCAATTTGGTGT 

AAAGAGTGTGGCGGATAGACTTCTTGTAAATCAGGAAAGCTACAATTCCA 

ATTGCTGCAAAAAATACCAATGCCCATAA 

P. pastoris Algl2p 

RMITEELKISHTFIVTVLAIIAPQPHKEWRFIVYIVPPLVITISTVLAQLPRRFTIV 

KVAVFLLSFGSLLISLSFLFISSYNYPGGEALQHLNEKLLLLDQSSLPVDIKVH 

MDVPACMTGVTLFGYLDNSKLNNLRIVYDKTEDESLDTIWDSFNYVISEIDLD 

SSTAPKWEGDWLKTOVVQGYNGI^QSIKNTIFNYGILKRMIRDATKLDVGFI 

RTVFRSFDCFDDKLFIYERSSQ 
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P. pastoris ALG12 BLAST 



Sequences producing significant alignments: 



gill302525! emb 1 CAA96310 . 1 j 
ci I 19112221 I ref !NP 595429.1 



ORF YNR03 Ow [Saccharomyces cerev. 
putative involvement in cell w. 
putative dolichyl -p-man : Man7Gl . 
dolichyl -p-mannose : Man7GlcNAc2 . 
gi 1 2 22 6672 4 j gb [ AAM94 90 0 . 1 j AF311904 1 membrane protein SB87 . 
gi|l8478284[ emb 1 CAD22101 . 1 j putative mannosyltransf erase [M. 



gijl5864569j emb | CAC8 3681.1} 
gi | 13129114 | ref |NP 077010.1 



Score E 
(bits) Value 



102 
56 
53 
53 
53 
52 



5e-21 
5e-07 
4e-06 
4e-06 
4e-06 
8e-06 



Alignments 
S. cerevisiae 

Score = 102 bits (255), Expect = 5e-21 

Identities = 74/258 (28%), Positives = 121/258 (46%), Gaps = 19/258 (7%) 

Query: 8 RMITEELKISHTFIVTVLAIIAFQPHKEWRFIVYIVPPLVITISTVLAQLPRRFTIVKVA 187 

++ +LKI + + +++FQPHKEWRFI+Y VP + + + +T A L + K+ 

Sbjct: 302 KIiAPAKLKIVSLASLFHIIVLSFQPHKEWRFI IYAVPSIMLLGATGAAHLWENMKVKKIT 361 

Query : 188 VXXXXXXXXXXXXXXXXXXX YNY PGGEALQHLNEKLiLLLDQS S LPVD I KVHMD 3 4 6 

+ NYPGGEAL N+ ++ + VH+ 

Sbjct: 362 NVLCLAILPLSIMTSFFISMAFLYISRMNYPGGEALTSFNDMIV EKNITNATVHIS 417 

Query: 34 7 VPACMTGVTLFGYLDNSKLNNLRIVYDKTEDES-LDTI WDSFNYVI SEIDLDSS 5 05 

+ P CMTGVTLFG L+ I YDKTE+ + L +W SF+++I S + + ++ 

Sbjct : 418 IPPCMTGVTLFGELNYGVYG INYDKTENTTLLQEMWPSFDFLITHEPTASQLPFENK 474 

Query: 506 TAPKWEGDWLKIDWQGYNGINKQS I KNTI FN YGILKRMIRDATKLDVGFIRTVF 670 

T WE + + + + G + IKN +F +LK++I D K F+ + + 

Sbjct: 475 TTNHWE LVNTTKMFTGFDPTYI KNFVFQERVNVLSLLKQI I FD- - KTPTVFLKELT 528 

Query: 671 RSFIKFDDKLFIYERSSQ 724 

+1 D F Y+R Q 
Sbjct: 529 ANSIVKSDVFFTYKRIKQ 546 



S . pombe 

Score = 56.2 bits (134), Expect = 5e-07 

Identities = 46/152 (30%), Positives = 62/152 (40%), Gaps = 11/152 (7%) 

Query: 65 I IAFQPHKEWRFIVYIVPPLVITISTVLAQL PRRFTI VKVAVXXXXXXXXXX 220. 

+ +F HKEWRFI+Y + P S + A L + F I+++ 

Sbjct: 295 VYSFLGHKEWRFI IYSI - PWFNAASAIGASLCFNASKFGKKI FEILRLMFFSGI IFGFIG 353 

Query: 221 XXXXXXXXX YN Y PGGE ALQHLNE KLLLLDQS S LP VD I KVHMDV P ACMTGVTLFGYLDNS K 400 

Y YPGG AL L E + VHMDV CMTG+T F L + 

Sbjct: 354 SSFLLYVFQYAYPGGLALTRLYE IENHPQVSVHMDVYPCMTGITRFSQLPS - - 404 
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Query: 401 LNNLRIVYDKTEDESL DTIWDSFNYVISE 487 

YDKTED + F+Y+I+E 
Sbjct: 405 WYYDKTEDPKMLSNSLFISQFDYLITE 431 



Homo sapiens 
Score = 53.1 bits (126), Expect = 4e-06 

Identities = 41/149 (27%), Positives = 68/149 (45%), Gaps = 6/149 (4%) 

Query: 59 LAI IAFQPHKEWRFIVYIVPPLVITISTVLAQLPRR FTIVKVAVXXXXXXXXXX 220 

+A+ + PHKE RFI+Y P L IT + + L + + V 

Sbjct: 299 HALYSLLPHKELRFIIYAFPMI^ITAARGCSYLLNNYKKSWLY 358 

Query: 221 XXXXXXXXXYNYPGGEALQHLNEKLLLLDQSSLPVIDIKvliMDVPACMTGVTLFGYLDNSK 4 00 

+NYPGG A+Q L++ L+ Q+ D+ +H+DV A TGV+ F + +++ 

Sbjct: 359 SATALYVSHFNYPGGVAMQRLHQ- -LVPPQT DVLLHIDVAAAQTGVSRFLQVNSAW 412 

Query: 401 LNNLRIVYDKTEDESLDTIWDSFNYVISE 487 

YDK ED T + + +++ E 
Sbjct: 413 R YDKREDVQPGTGMLAYTHILME 435 
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FIGURE 25 

S. cerevisiae ALG6 

ATGGCCATTGGCAAAAGGTTACTGGTGAACAAACCAGCAGAAGAATCATT 

TTATGCTTCTCCAATGTATGATTTTTTGTATCCGTTTAGGCCAGTGGGGAA 

CCAATGGCTGCCAGAATATATTATCTTTGTATGTGCTGTAATACTGAGGTG 

CACAATTGGACTTGGTCCATATTCTGGGAAAGGCAGTCCACCGCTGTACG 

GCGATTTTGAGGCTCAGAGACATTGGATGGAAATTACGCAACATTTACCG 

CTTTCTAAGTGGTACTGGTATGATTTGCAATACTGGGGATTGGACTATCCA 

CCATTAACAGCATTTCATTCGTACCTTCTGGGCCTAATTGGATCTTTTTTCA 

ATCCATCTTGGTTTGCACTAGAAAAGTCACGTGGCTTTGAATCCCCCGATA 

ATGGCCTGAAAACATATATGCGTTCTACTGTCATCATTAGCGACATATTGT 

TTTACTTTCCTGCAGTAATATACTTTACTAAGTGGCTTGGTAGATATCGAA 

ACCAGTCGCCCATAGGACAATCTATTGCGGCATCAGCGATTTTGTTCCAAC 

CTTCATTAATGCTCATTGACCATGGGCACTTTCAATATAATTCAGTCATGC 

TTGGCCTTACTGCTTATGCCATAAATAACTTATTAGATGAGTATTATGCTA 

TGGCGGCCGTTTGTTTTGTCCTATCCATTTGTTTTAAACAAATGGCATTGTA 

TTATGCACCGATTTTTTTTGCTTATCTATTAAGTCGATCATTGCTGTTCCCC 

AAATTTAACATAGCTAGATTGACGGTTAJTGCGTTTGCAACACTCGCAACT 

TTTGCTATAATATTTGCGCCATTATATTtCTTGGGAGGAGGATTAAAGAAT 

ATTCACCAATGTATTCACAGGATATTCCCTTTTGCCAGGGGCATCTTCGAA 

GACAAGGTTGCTAACTTCTGGTGCGTTACGAACGTGTTTGTAAAATACAA 

GGAAAGATTCACTATACAACAACTCCAGCTATATTCATTGATTGCCACCGT 

GATTGGTTTCTTACCAGCCATGATAATGACATTACTTCATCCCAAAAAGCA 

TCTTCTCCCATACGTGTTAATCGCATGTTCGATGTCCTTTTTTCTTTTTAGC 

TTTCAAGTACATGAGAAAACTATCCTCATCCCACTTTTGCCTATTACACTA 

CTCTACTCCTCTACTGATTGGAATGTTCTATCTCTTGTAAGTTGGATAAAC 

AATGTGGCTTTGTTTACGCTATGGCCTTTGTTGAAAAAGGACGGTCTTCAT 

TTACAGTATGCCGTATCTTTCTTACTAAGCAATTGGCTGATTGGAAATTTC 

AGTTTTATTACACCAAGGTTCTTGCCAAAATCTTTAACTCCTGGCCCTTCT 

ATCAGCAGCATCAATAGCGACTATAGAAGAAGAAGCTTACTGCCATATAA 

TGTGGTTTGGAAAAGTTTTATCATAGGAACGTATATTGCTATGGGCTTTTA 

TCATTTCTTAGATCAATTTGTAGCACCTCCATCGAAATATCCAGACTTGTG 

GGTGTTGTTGAACTGTGCTGTTGGGTTCATTTGCTTTAGCATATTTTGGCTA 

TGGTCTTATTACAAGATATTCACTTCCGGTAGCAAATCCATGAAGGACTTG 

TAG 

S. cerevisiae ALG6p 

MAIGKRLLVNKPAEESFYASPMYDFLYPFRPVGNQWLPEYIIFVCAVILRCTIG 

LGPYSGKGSPPLYGDFEAQRHWMEITQHLPLSKWYWYDLQYWGLDYPPLTA 

FHSYLLGLIGSFFNPSWFALEKSRGFESPDNGLKTYMRSTVIISDILFYFPAVry 

FTKWLGRYRNQSPIGQSIAASAILFQPSLMLIDHGHFQYNSVMLGLTAYAINN 

LLDEYYAMAAVCFVLSICFKQMALYYAPIFFAYLLSRSLLFPKFNIARLTVIAF 

ATLATFAIIFAPLYFLGGGLKNIHQCIHRIFPFARGIFEDKVANFWCVTNVFVK 

YKERFTIQQLQLYSLIATVIGFLPAMIMTLLHPKKHLLPYVLIACSMSFFLFSFQ 

VHEKTILIPLLPITLLYSSTDWNVLSLVSWINNVALFTLWPLLKKDGLHLQYA 

VSFLLSNWLIGNFSFITPRFLPKSLTPGPSISSINSDYRRRSLLPYNVVWKSFIIGT 

Y1AMGFYHFLDQFVAPPSKYPDLWVLLNCAVGFICFSIFWLWSYYKIFTSGSK 

SMKDL 
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FIGURE 26 

P. pas tor is ALG6 

ATGCCACATAAAAGAACGCCCTCTAGCAGTCTGCTGTATGCAAGAATTCC 

AGGGATCTCTTTTGAAAACTCTCCGGTGTTTGATTTTTTGTCTCCTTTTGGA 

CCCGCTCCTAATCAATGGGTAGCACGATACATCATCATCATCTTTGCAATT 

CTCATCAGATTGGCAGTTGGGCTGGGCTCCTATTCCGGCTTCAACACCCCT 

CCAATGTATGGGGATTTTGAAGCTCAGAGGCATTGGATGGAAATTACTCA 

GCATTTATCCATAGAAAAATGGTACTTCTACGACTTGCAATATTGGGGGCT 

TGACTATCCTCCCTTGACAGCCTTTCATTCATACTTCTTTGGCAAATTAGGC 

AGCTTCATCAATCCAGCATGGTTTGCTTTAGACGTCTCCAGAGGGTTTGAA 

TCAGTGGATCTAAAATCGTACATGAGGGCGACCGCAATTCTCAGTGAGCT 

GTTATGTTTTATTCCAGCTGTCATTTGGTATTGTCGTTGGATGGGACTTAAC 

TACTTCAATCAAAACGCCATTGAGCAAACTATAATAGCGTCTGCTATTCTT 

TTCAATCCATCTTTAATTATCATAGATCATGGCCACTTCCAGTACAACTCA 

GTTATGCTAGGTTTTGCTTTATTATCCATATTAAATCTGTTGTACGATAATT 

TTGCATTAGCGGCTATTTTTTTCGTTCTTTCAATAAGCTTTAAGCAAATGGC 

TCTCTATTATAGCCCCATCATGTTTTTTTACATGCTGAGTGTGAGTTGTTGG 

CCTTTGAAAAACTTCAACTTGTTGAGATTGGCTACTATCAGTATTGCAGTA 

CTCTTGACTTTTGCAACTCTATTACTGCCTTTTGTATTAGTAGATGGGATGT 

CACAAATTGGCCAAATATTATTCAGAGTTTTCCCGTTTTCAAGAGGCTTGT 

TTGAGGATAAGGTGGCCAACTTTTGGTGTACAACGAATATACTGGTAAAG 

TACAAACAGTTATTCACTGACAAAACCCTTACTAGGATATCGCTAGTAGC 

AACTTTGATTGCAATTAGTCCGTCTTGCTTCATCATTTTTACTCACCCAAAG 

AAGGTTTTACTACCGTGGGCTTTTGCTGCTTGCTCTTGGGCGTTCTATCTTT 

TCTCTTTCCAAGTCCACGAGAAATCAGTTTTAGTTCCATTGATGCCTACCA 

CTCTATTACTGGTAGAAAAAGACTTGGACATCATCTCAATGGTCTGCTGGA 

TTTCTAATATTGCCTTCTTCAGCATGTGGCCTCTATTAAAAAGAGACGGGC 

TGGCTTTGGAATATTTTGTCTTGGGAATATTGAGTAATTGGCTGATTGGAA 

ACCTCAATTGGATTAGTAAATGGCTTGTCCCCAGTTTCCTGATTCCAGGGC 

CTACTCTCTCCAAAAAAGTTCCTAAAAGAGATACTAAAACAGTTGTTCAT 

ACTCACTGGTTTTGGGGGTCAGTAACATTCGTTTCATACCTCGGAGCTACA 

GTTATCCAGTTCGTAGATTGGCTGTACCTTCCACCTGCCAAGTATCCAGAT 

TTGTGGGTTATTTTGAACACTACATTGTCGTTTGCTTGTTTCGGGTTGTTTT 

GGCTATGGATTAACTACAATCTGTACATTTTGCGTGATTTTAAGCTTAAAG 
ATGCTTAG 

P. pastoris Alg6 

MPHKRTPSSSLLYARIPGISFENSPVFDFLSPFGPAPNQWVARYIIIIFAILIRLAV 

GLGSYSGFNTPPMYGDFEAQRHWMEITQHLSIEKWYFYDLQYWGLDYPPLT 

AFHSYFFGKLGSFINPAWFALDVSRGFESVDLKSYMRATAILSELLCFIPAVIW 

YCRWMGLNYFNQNAIEQTIIASAILFNPSLIIIDHGHFQYNSVMLGFALLSILNL 

LYDNFALAAIFFVLSISFKQMALYYSPIMFFYMLSVSCWPLKNFNLLRLATISI 

AVLLTFATLLLPFVLVDGMSQIGQILFRVFPFSRGLFEDKVANFWCTTNILVK 

YKQLFTDKTLTRISLVATLIAISPSCFIIFTHPKKVLLPWAFAACSWAFYLFSFQ 

VHEKSVLVPLMPTTLLLVEKDLDIISMVCWISNIAFFSMWPLLKRDGLALEYF 

VLGILSWLIGNLNWISKWLVPSFLIPGPTLSKKVPKRDTKTVVHTHWFWGS 

VTFVSYLGATVIQFVDWLYLPPAKYPDLWVILNTTLSFACFGLFWLWINYNL 
YILRDFKLKDA 
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FIGURE 27 (sheet 1) 

P. pastoris ALG6 BLAST 

Score E 

Sequences producing significant alignments: (bits) Value 

gi 1 14 20090 I emb | CAA99190 . 1 1 ORF YOR002w [Saccharomyces cerev. . . 489 e-13 7 

gi 1 74 905 84 | pir | | T4 03 96 glucosyl transferase - fission yeast . . . 369 e-101 
gi | 199210 70 | ref 1 NP 609393. l| CG5091-PA [Drosophila melanoga. . .47 4e-64 

gi | 15240920 | ref 1 NP 198662. l| glucosyl transf erase- like prote . . . 244 3e-63 

gi 1 7019325 1 ref | NP 037471. ll dolichyl-P-Glc:Man9GlcNAc2-PP-d. . . 238 2e-61 

gi 1 12 002 04 0 | gb | AAG4 3 1 63 . 1 |AF063 6 04 1 brain my046 protein [H...236 7e-61 

gi | 1176671 | sp|Q09226 | ALG6 CAEEL Probable dolichyl pyrophosp. . . 222 9e-57 

gi 1213 02638 | gb | EAA14 783 . 1 1 agCP4617 [Anopheles gambiae str. . . . 219 8e-56 

gi | 54 417 88 | emb \ CAB4 6771 . 1 1 probable glucosyltransf erase [Sc.. 192 le-47 

gi 1 13129070 1 ref [NP 076984 . 1 | hypothetical protein MGC2840 s . . . 112 le-23 

gil2996 578| emb | CAA12176 . 1 1 glucosyltransf erase [Homo sapiens] 112 le-23 

gi I 20835439 | ref |XP 131506. l| similar to Dolichyl pyrophosph. . . 104 3e-21 



Alignments 

S. cerevisiae 

Score = 489 bits (1259), Expect = e-137 

Identities = 274/530 (51%) , Positives = 358/530 (67%), Gaps = 5/530 (0%) 

Query: 20 S FENS PVFDFLSPFGPAPNQWVTOCXXXXXXXXXXXXXVGLGSYSGFNT PPM YGDFEAQRH 79 

SF SP++DFL PF P NQW+ +GLG YSG + PP+ YGDFEAQRH 

Sbjct : 16 SFYASPMYDFLYPFRPVGNQWLPEY 1 1 FVCAV I LRCTI GLGP YSGKGS PPLYGDFEAQRH 75 

Query: 80 WMEITQHLSIEKWYFYDLQYWGLDYPPLTAFHSYFFGKLGSFINPAWFALDVSRGFESVD 13 9 

WMEITQHL + KWY+YDLQYWGLDYPPLTAFHSY G +GSF NP+WFAL+ ' SRGFES D 
Sbjct : 76 WMEITQHLPLSKWYWYDLQYVJGLDYPPLTAFHSYLLGLIGSFFNPSWFALEKSRGFESPD 13 5 

Query: 140 - -LKSYWRATAILSELLCFI PAVIWYCRWMGLNYFNQNAIEQTI I ASAILFNPSLI I IDH 197 

LK+YMR+T I+S++L + PAVI++ +W+G Y NQ+ I Q+I ASAILF PSL++IDH 
Sbjct: 136 NGLKTYMRSTVIISDILFYFPAVIYFTKWLG-RYRNQSPIGQSIAASAILFQPSLMLIDH 194 

Query: 198 GHFQYNSWILGFALLSILNLLYDNFAI^IFFVLSISFKQMALYYSPIMFFYMLSVSCW^ 257 

GHFQYNSVMLG +1 NLL + +A+AA+ FVLSI FKQMAL.YY+ PI F Y+LS S 

Sbjct: 195 GHFQYNSVMLGLTAYAINNLLDEYYAMAAVCFVLSICFKQMALYYAPIFFAYLLSRSLL- 253 

Query: 258 LKNFNLLRLATISIAVLLTFATLLLP- FVLVDGMSQIGQILFRVFPFSRGLFEDKVANFW 316 

FN+ RL 1+ A L TFA + P + L G+ IQ + R+ FPF+RG+ FEDKVANFW 
Sbjct : 254 FPKFNIARLTVIAFATLATFAI I FAPLYFLGGGLKNIHQCIHRIFPFARGI FEDKVANFW 313 

Query: 317 CTTNILVKYKQLFTDKTLTRISLVATLIAISPSCFI I FTHPKKVLLPWAFAACSWAFYLF 376 

C TN+ VKYK+ FT + L SL+AT+I P+ + HPKK LLP+ ACS +F+LF 
Sbjct: 314 CVTNVFVKYKERFTIQQLQLYSLIATVIGFLPAMIMTLLHPKKHLLPYVLIACSMSFFLF 373 

Query: 377 SFQVHEKSXXXXXXXXXXXXXEKDLDI ISMVCWISNIAFFSMWPLLKRDGLALEYFVLGI 436 

SFQVHEK+ D +++S+V WI+N+A F++WPLLK+DGL L+Y V + 

Sbjct: 374 SFQVHEKTILI PLLPITLLYSSTDWNVLSLVSWINNVALFTLWPLLKKDGLHLQYAVSFL 433 

Query: 437 LSNWLIGNLNWISKWLVPSFLIPGPTLSKKVPKRDTKWVTiTHWFWGSVTFVSYLGATVI 4 96 

LSNWLIGN + +I + + P L PGP++S + + + + + W S +Y+ 

Sbjct: 434 LSNWLIGNFSFITPRFLPKSLTPGPSISSINSDYRRRSLLPYNWWKSFIIGTYIAMGFY 493 
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Query: 4 97 OFVDWLYLPPAKYPDLWVILNTTLSFACFGLFWLWINYNLYILRDFKLKD 54 6 

F+D PP+KYPDLWV+LN + F CF + FWLW Y + + + KD 

Sbjct: 494 HFLDQFVAPPSKYPDLWVLLNCAVGFICFS I FWLWSYYKI FTSGSKSMKD 543 



S . pombe 

Score = 369 bits (946), Expect = e-101 

Identities = 228/513 (44%), Positives = 315/513 (61%), Gaps = 35/513 (6%) 

Query: 21 FEN-SPVFDFLSPFGPAPNQWVXXXXXXXXXXXXXXXVGLGSYSGFNTPPMYGDFEAQRH 7 9 

FEN +PV F+S F ++++ + +G YSG+NTPPMYGDFEAQRH 

Sbjct : 5 FENGAPVQQFVSRFRSYSSKFLFFPCLIMSLVFMQWLISIGPYSGYNTPPMYGDFEAQRH 6 4 

Query: 8 0 WME I TQHLS I EKWYFYDLQYWGLDYPPLTAFHS YFFGKLGS - FI NPAWFALDVSRGFESV 13 8 

WME+T H + +WYF DLQ+WGLDYPPLTA+ S + FFG +G F NP WFA SRGFES+ 
Sbjct : 65 WMELTLHTPVSQWYFRDLQWWGLDYPPLTAYVSWFFGI IGHYFFNPEWFADVTSRGFESL 124 

Query: 139 DLKSYMRATAILSELLCFIPAVIWYCRWMGLNYFNQNAIEQTI IASAILFNPSLI I IDHG 198 

+LK +MR+T I S LL +P + + + Y +W N +++ +LF P+L++IDHG 

Sbjct: 125 ELKLFMRSTVI ASHLLILVPPLMFYSKWWSRRI - - PNFVDRNASLIMVLFQPALLLIDHG 182 

Query: 199 HFQYNS VMLGFALLS I LNLLYDNFALAA J FSVLS I S FKQMAL YYS P IMFFYMLSVSCWPL 258 

HFQYN VMLG + +1 NLL + + A FF L+++FKQMALY++P +FFY+L P 
Sbjct: 183 HFQTOCVT^LGLVNYAI ANLLKNQYVAATF FFCLALT FKQMAL YFAPP I FFYLLGTCVKPK 242 

Query: 259 KNFNLLRLATISIAVLLTFATLLLPFVLVDGMSQIGQILFRVFPFSRGLFEDKVANFWCT 318 

F+ R +S+ V+ TF+ + L P + + +D + + QIL RVFPF-f RGL+EDKVANFWCT 
Sbjct: 24 3 IRFS - - RF I LLSVTWFTFSL I LFPW I YMDYKTLLPQ I LHRVFPFARGLWEDKVANFWCT 300 

Query: 319 TNILVKYKQLFTDKTLTRISLVATLIAISPSCFIIFTHPKKVLLPWAFAACSWAFYLFSF 378 

N + K +++FT L ISL+ TLI+I PSC I+F +P+K LL FA+ SW F+LFSF 
Sbjct: 301 LNTVFKIREVFTLHQLQVISLIFTLISILPSCVILFLYPRKRLLALGFASASWGFFLFSF 360 

Query: 379 QVHEKSXXXXXXXXXXXXXEKDLDIISMVCWISNIAFFSMWPLLKRDGLALEYFVLGILS 438 

QVHEKS + + + +N+A FS+WPLLK+DGL L+YF L + + 

Sbjct: 361 QVHEKSVLLPLLPTSILLCHGNITTKPWIALANNLAVFSLWPLLKKDGLGLQYFTLVLMW 420 

Query: 439 NWLIGNIJWISKWLVPSFLIPGPTLSKK^PK^ 498 

NW IG+ + SK ++ F + y+ G VI 

Sbjct: 421 NW - IGDMWFSKNVLFRF IQLSFYVGMIVILG 451 

Query: 4 99 VDWLYLPPAKYPDLWVILNTTLSFACFGLFWLW 531 

+D PP++YPDLWVILN TLSFA F + LW 

Sbjct: 452 IDLFIPPPSRYPDLWVILNVTLSFAGFFTIYLW 484 



D . mel an oga ster 

Score = 247 bits (630) , Expect = 4e-64 

Identities = 175/490 (35%), Positives = 267/490 (54%), Gaps = 55/490 (11%) 

Query : 57 VGLGS YSGFNTPPMYGDFEAQRHWME I TQHLS I EKWYF YDLQYWGLDYPPLTAFHS 112 

+ L SYSGF++PPM+GD+EAQRHW EIT +L+ + +WY DLQYWGLDYPPLTA+HS 
Sbjct: 19 ISLYSYSGFDSPPMHGDYEAQRHWQEITVNLAVGEWYTNSSNNDLQYWGLDYPPLTAYHS 78 

Query: 113 Y F FG KLGS F I NPAW FALDVS RG FES VDLKSYMRATA I LSE LLC F I PAV I WYCRWMGLNYF 172 

Y G++G+ I+P + L SRGFES + K +MRAT + + ++L ++PA++ + + 

Sbjct: 79 YLVGR IGAS I DPRFVELHKSRGFESKEHKRFMRATWS ADVL I YLPAMLLLAYSLDKAFR 138 
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FIGURE 27 (sheet 3) 

Query: 173 NQNAIEQTI IASAILFNPSLII IDHGHFQYNSVTCLGFALLSILNLLYDNFALAAIFFVLS 232 

+ + + + +A P + ID+GHFQYN++ LGFA ++I +L F AA FF L+ 
Sbjct: 139 SDDKLFLFTLVAAY PGQTLIDNGHFQYNNISLGFAAVAIAAILRRRFYAAAFFFTLA 195 

Query: 23 3 I S FKQMALYYSPIMFFYMLSVSCWPLKNFN - - LLRLATI S I AVLLTFATLLLPFVLVDGM 2 90 

+++KQM LY+S + FF L C K+F + + + 1+ VL TFA L + P+ + + 
Sbjct: 196 LNYKQMELYHS-LPFFAFLLGECVSQKSFASFIAEISRIAAWLGTFAILWVPW--LGSL 252 

Query: 291 SQIGQILFRVFPFSRGLFEDKVANFWCTTNILVKYKQLFTDKTLTRISLVATLIAISPSC 350 

+ Q+L R+FP +RG+ FEDKVAN WC N+ + K K+ + + + + + TLIA P+ 
Sbjct: 253 QAVLQVLHRLFPVARGVFEDKVANWCAVNVWKLKKHISNDQMALVCIACTLIASLPTN 312 

Query: 3 51 FI IFTHPKKVLLPWAFAACSWAFYLFSFQVHEKSXXXXXXXXXXXXXEKDLDIISMVCW- 4 09 

+ + F V A S AF+LFSFQVHEK+ + + CW 

Sbjct: 313 VLLFRRRTNVGFLLALFNTSLAFFLFS FQVHEKTI LLTALPA LFLLKCWP 362 

Query: 410 ISNIAFFS^PLLKRDGLALEYF^LGILSNWLIGNUSTWISKWLVPSFLIPGPTLS 464 

+ FSM PLL RD L + V + + + + SK LS 
Sbjct: 363 DEMILFLEVTVFSMLPLLARDELLVPAVVATVAFHLIFKCFDSKSK LS 410 

Query: 465 KKV P KRD T KTWH THVJ FWGS VT FVS YLG ATV I Q FVD W L Y L P - P AK Y P D L WV I LNTTL S FA 523 

+ P + + + +S + _A+_ L + P P KYPDLW + + + S 

Sbjct: 411 NEYPLKYIANI SQILMISVWAS LTVPAPTKYPDLWPLIISVTSCG 4 56 

Query: 524 CFGLFWLWIN 533 

F LF+LW N 
Sbjct: 457 HFFLFFLWGN 466 



A. thai i ana 

Score = 244 bits (622) , Expect = 3e-63 

Identities = 187/488 (38%), Positives = 248/488 (50%), Gaps = 39/488 (7%) 

Query: 6 2 YS G FNTP PM YGD FEAQRHWME I TQHLS I E KWY FYDLQYWGLDYPPLTAFHSYFFGK 117 

YSG PP + GDFEAQRHWME I T + L + WY + DL YWGLDYPPLTA+ SY G 
Sbjct : 61 YSGAGIPPKFGDFEAQRHWMEITTNLPVIDWYRNGTYNDLTYWGLDYPPLTAYQSYIHGI 120 

Query : 118 LGSFINPAWFALDVSRGFESVDLKSYMRATAILSELLCFIPAVIWYCRWMGLNYFNQNAI 177 

F NP AL SRG ES K MR T + S+ F PA + + + N 
Sbjct: 121 FLRFFNPESVALLSSRGHESYLGKLLMRWTVLSSDAFIFFPAALFFVLVYHRNRTRGGKS 180 

Query: 178 EQTI I ASAILFNPSLI I IDHGHFQYNSVMLGFALLS I LNLLYDNFALAAI FFVLS I SFKQ 237 

E + IL NP LI + IDHGHFQYN + LG + +1 +L ++ L + F L++S KQ 

Sbjct: 181 EVAWHIAMILLNPCLILIDHGHFQYNCISLGLTVGAIAAVLCESEVLTCVLFSLALSHKQ 240 

Query: 23 8 MALYYSPIMFFYMLSVSCWPLKNFNLLRLATISIAVLLTFATLLLPFVLVDGMSQIGQIL 297 

M+ Y+ + P F ++L C K+ +L + + IAV++TF P+ V + +L 

Sbjct: 241 MSAYFAPAFFSHLLG - KCLRRKS -PI LSVI KLGI AVI VTF'V I FWWP Y - - VHSLDDFLMVL 296 

Query: 298 FRVFP FSRGL FEDKVAN FWCTTN I LVKYKQLFTDKTLTRI S LVATLI AI S PS CF 1 1 FTHP 357 

R+ PF RG++ED VANFWCTT+IL+K+K LFT ++L ISL AT++A PS P 
Sbjct: 297 SRLAPFERGIYEDYVANFWCTTSILIKWKNLFTTQSLKSISLAATILASLPSMVQQILSP 356 

Query: 358 KKVLLPWAFAACSWAFYLFSFQVHEKSXXXXXXXXXXXXXEKDLDI ISMVCWISNIAFFS 417 

+ S AFYLFSFQVHEKS L + ++ A FS 

Sbjct: 357 SNEGFLYGLLNSSMAFYLFSFQVHEKSILMPFLSATLLA LKLPDHFSHLTYYALFS 412 
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Query: 418 MWPLLKRDGLALEYFVLGILSNWLI GNLNWISKWLVPSFL I PGPTLSKKVPKRD 471 

M+PLL RDL+YLL + GN+IKVF PG 
Sbjct: 413 MFPLLCRDKLLIPYLTLSFLFTVIYHSPGNHHAIQKTDVSFFSFKNFPGYVF 464 

Query: 4 72 TKTVVHTHWFWGSVTFVSYLGATVIQFVDWLYLPPAKYPDLWVILNTTLSFACFGLFWLW 531 

+ + TH+F V V YL PP KYP L+ L L F+ F + F + 

Sbjct: 465 LLRTHFFI S WLHVLYLTI K PPQKYPFLFEALIMILCFSYFIMFAFY 511 

Query: 532 INYNLYIL 539 

NY + L 
Sbjct: 512 TNYTQWTL 519 
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FIGURE 28 

K. lactis ALG6 

ATCTCTGTTTCAACAGCTCTTGCATTCATTGGTTCTTTCGGTCCAATCTATA 

TCTTTGGAGGATACAAGAACTTAGTGCAATCAATGCACAGGATTTTTCCAT 

TTGCCAGGGGTATCTTTGAAGATAAAGTTGCGAATTTTTGGTGCGTTTCTA 

ATATTTTCATCAAATATAGAAATCTATTCACTCAGAAGGATCTTCAATTAT 

ACTCATTACTCGCAACAGTTATTGGGCTTTTACCATCATTCATTATAACAT 

TTTTATACCCGAAGAGACATTTACTACCATATGCTTTGGCCGCATGTTCGA 

TGTCATTCTTCTTATTCAGCTTCCAGGTTCATGAAAAGACAATCTTATTAC 

CTTTACTTCCTATTACACTCTTGTACACGTCAAGAGATTGGAATGTTCTAT 

CATTGGTTTGTTGGATTAACAACGTGGCATTGTTTACACTCTGGCCATTAC 

TGAAAAAGGACAATCTAGTATTGCAATATGGAGTCATGTTCATGTTTAGC 

AATTGGTTGATCGGTAACTTCAGTTTCGTCACACCACGCTTCCTCCCAAAA 

TTTTTGACACCAGGGCCATCCATCAGTGATATAGATGTTGATTATAGACGG 

GCAAGTTTACTACCCAAGAGCCTAATATGGAGATTAATCATTGTTGGCTCA 

TATATTGCAATGGGGATTATTCATTTTCTAGACTATTACGTCTCCCCGCCA 

TCAAAATACCCTGATTTATGGGTGCTTGCCAATTGTTCCTTGGGCTTCTCA 

TGTTTTGTGACATTTTGGATATGGAACAATTATAATTATTCGAAATGAGAA 

ACAGCACTTTGCAAGATTTA 



K. lactis Alg6p 

ISVSTALAFIGSFGPIYIFGGYKNLVQSMHRIFPFARGIFEDKVANFWCVSNIFIK 

YRNLFTQKDLQLYSLLATVIGLLPSFIITFLYPKRHLLPYALAACSMSFFLFSFQ 

VHEKTILLPLLPITLLYTSPJDWNVLSLVCWINNVALFTLWPLLKKDNLVLQYG 

VMFMFSNWLIGNFSFVTPRFLPKFLTPGPSISDIDVDYRRASLLPKSLIWRLIIV 

GSYIAMGIIHFLDYYVSPPSKYPDLWVLANCSLGFSCFVTFWIWNNYNYSKZE 

TALCKI 
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K. lactis ALG6 BLAST 



Score E 

Sequences producing significant alignments: (bits) Value 

qill420090i emb I CAA9 9 1 9 0 . 1 i ORF YOR002w [Saccharomyces cerev. . . 392 e-108 

gi | 74 90584 [pirj } T4 03 96 glucosyl transferase - fission yeast . . . 187 2e-46 

gi [15240920| ref | NP 198662. l| glucosyltransf erase- 1 ike prote ... 1 17 2e-25 

qi } 7019325 | ref INP 037471. 1| dolichyl-P-Glc:Man9GlcNAc2-PP-d. . . 103 2e-21 

gi I 12 002 04 0 |qb| AAG4 3163 . 1 I AF06 3 6 04 1 brain my046 protein [H. . . 102 8e-21 

qi ll9921070|ref | NP 609393. l| CG5091-PA [Drosophila melanoga . . . 101 le-20 

Alignments 

S. cerevisiae 
Score = 392 bits (1006), Expect = e-108 

Identities = 182/280 (65%), Positives = 218/280 (77%), Gaps = 1/280 (0%) 

ISVS TALiAF IGSFGPIYI FGG - YKNLVQSMHR I F P FARG I FEDKVAN FWCVSN I F I KYRN 177 
1+ +T F F P+Y GG KN+ Q +HRI FPFARGI FEDKVANFWCV+N+F+KY+ 
I AFATLATFAI I FAPLYFLGGGLKNIHQCIHR I FPFARGI FEDKVANFWCVTNVFVKYKE 3 24 

LFTQKX)L0LYSL1^TVIGLLPSFIITFLYPKRHLLPYA1^ACSMSFFLFSFQVHEKXXXX 3 57 

FT + LQLYSL+ATVIG LP+ I+T L+PK+HLLPY L ACSMS FFLFS FQVHEK 
RFTIQQLQLYSLIATVIGFLPAMIMTLLHPKKHLLPYVLIACSMSFFLFSFQVHEKTILI 3 84 

XXXXXXXXYTSRDWNVLSLVCWINNVALFTLWPLLKKDNLVL^ 53 7 

Y+S DWNVLSLV WINNVALFTLWPLLKKD L LQY V F+ SNWLIGNFSF 
PLLPITLLYSSTDWNVLSLVSWINNVALFTLWPLLKKDGLHLQYAVSFLLSNWLIGNFSF 444 

VTPRFLPKFLTPGPSISDIDVDYRRASLLPKSLI WRLI I VGS Y I AMG 1 1 HFLDYYVSP PS 717 
+TPRFLPK LTPGPSIS 1+ DYRR SLLP +++W+ I +G+YIAMG HFLD +V+PPS 
ITPRFLPKSLTPGPSISSINSDYRRRSLLPYNVVWKSFI IGTYI AMGFYHFLDQFVAPPS 5 04 

KYPDLWVLANCSLGFSCFVTFWI WNNYXLFEMRNSTLQDL 83 7 
KYPDLWVL NC++GF CF FW+W+ Y +F + + + + DL 
KYPDLWVLLNCAVGFI CFS I FWLWS YYKI FTSGSKSMKDL 5 4 4 



S . pombe 

_Score = 187 bits (475), Expect = 2e-46 
Identities = 106/280 (37%), Positives = 150/280 (53%), Gaps = 1/280 (0%) 
Frame = +1 

Query: 1 I S VSTALAFIGSFGPIY I FGGYKNLV-QSMHRI FPFARGI FEDKVANFWCVSNI FIKYRN 177 

+ SV+ F P +1+ YK L+ 0 +HR+FPFARG++EDKVANFWC N K R 

Sbjct : 251 LS VTWFTFS L I LFP - WI YMDYKTLLPQI LHRVFPF7VRGLWEDKVANFWCTLNTVFKI RE 309 

Query: 178 LFTQKDLQLYS LLATVI GLLPS F 1 1 TFLYPKRHLLP YALAACSMS FFLFS FQVHEKXXXX 357 

+ FT LQ+ SL+ T+I + LPS +1 FLYP + + LL A+ S . FFLFS FQVHEK 

Sbjct : 310 VFTLHQLQVISLI FTLI S I LPSCVI LFLYPRKRLLALGFASASWGFFLFSFQVHEKSVLL 369 



Frame 


= +1. 


Query : 


1 


Sbjct : 


265 


Query: 


178 


Sbjct : 


325 


Query: 


358 


Sbjct : 


385 


Query: 


538 


Sbjct : 


445 


Query: 


718 


Sbjct : 


505 
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Query : 


358 


SbjCt : 


370 


Query : 


538 


SbjCt : 


423 


Query : 


718 


Sbjct : 


461 



FIGURE 29 (sheet 2) 

ENNVALFTLWPLLKKDNLVLQYGVMFMFSNWLIGNFSF 53 7 
NN+A+F+LWPLLKKD L LQY + + NW 



I D+ V K++++R I + Y+ M +1 +D ++ PPS 

• IGDMW FSKNVLFRFIQLSFYVGMIVILGIDLFI PPPS 4 60 



+YPDLWV+ N +L F+ F T ++W L + + DL 



\. thaliana 
Score = 1'17 bits (292) , Expect = 2e-25 

Identities = 81/240 {33%), Positives = 120/240 (50%), Gaps = 2/240 (0%) 
Frame = +1 



+ R+ PF RGI+ED VANFWC ++I IK++NLFT + L+ SL AT+ + LPS + 



Y L SM+F+LFSFQVHEK + L + ALF 



+++PLL +D L+ + Y + SF+ F + +PG +1 DV + 



Query : 


85 


Sbjct : 


296 


Query: 


265 


Sbjct : 


356 


Query: 


445 


Sbjct : 


412 


Query: 


619 


Sbjct : 


458 


H. sapiens 


Score 


1' 


Identities 


Frame 


= +1 


Query : 


7 


SbjCt : 


232 


Query : 


181 


Sbjct : 


292 


Query : 


361 


Sbjct : 


352 


Query : 


538 


Sbjct : 


408 


Query : 


718 


Sbjct : 


465 



L+ +I++ ++H L + PP KYP L+ L FS F+ F + NY 



VSTALAFIGSFGPI YI - - FGGYKNLVQSMHRI FPFARGI FEDKVANFWCVSNI FI KYRNL 180 
V A + SF ++ F + + Q + R+FP RG+FEDKVAN WC N+F + K + + + 



+ S T + LLP+ I LP + L +C++SFFLFSFQVHEK 



W V+ F+ + PLL KD L++ V M F + +FS 



SIS V SI+++SIM+++ +pp 



K PDL+ + C + F+ F ++ N 
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IO/5QO2%0 

FIGURE 31 



a-factor 
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FIGURE 32 

>gi | 67546 85 | ref | NM_010795 . 1 | Mus musculus mannoside acetyl 
glucosaminyltransf erase 3 (Mgat3), mRNA 

ATGAAGATGAGACGCTACAAGCTCTTTCTCATGTTCTGTATGGCTGGCCTGTGCCTCATATCCTTCCTGC 
ACTTCTTTAAGACCTTATCCTATGTCACCTTCCCGAGAGAACTGGCCTCCCTCAGCCCTAACCTCGTATC 
CAGCTTCTTCTGGAACAATGCCCCTGTCACTCCCCAGGCCAGTCCGGAGCCGGGTGGCCCCGACCTATTG 
CGGACACCCCTCTACTCCCACTCTCCCCTGCTCCAGCCACTGTCCCCGAGCAAGGCCACAGAGGAACTGC 
ACCGGGTGGACTTCGTGTTGCCGGAGGACACCACGGAGTATTTTGTGCGCACCAAAGCTGGTGGTGTGTG 
CTTCAAACCAGGTACCAGGATGCTGGAGAAACCTTCGCCAGGGCGGACAGAGGAGAAGCCCGAAGTGTCT 
GAGGGCTCCTCAGCCCGGGGACCTGCTCGGAGGCCCATGAGGCACGTGTTGAGTACGCGGGAGCGCCTGG 
GCAGCCGGGGCACTAGGCGCAAGTGGGTTGAGTGTGTGTGCCTGCCAGGCTGGCACGGGCCCAGTTGCGG 
GGTGCCCACGGTGGTGCAGTATTCCAACCTGCCCACCAAGGAACGCCTGGTACCCAGGGAGGTACCGAGG 
CGGGTTATCAACGCCATCAACATCAACCACGAGTTCGACCTGCTGGATGTGCGCTTCCATGAGCTGGGAG 
ATGTTGTGGACGCCTTCGTGGTCTGTGAATCTAATTTCACCGCCTACGGGGAGCCTCGGCCGCTCAAGTT 
CCGAGAGATGCTGACCAATGGCACCTTCGAGTACATCCGCCACAAGGTGCTCTATGTCTTCCTGGACCAT 
TTCCCACCTGGTGGCCGTCAGGACGGCTGGATTGCGGATGACTACCTGCGCACCTTCCTCACCCAGGATG 
GCGTCTCCCGCCTGCGCAACCTGCGGCCCGATGACGTCTTTATCATCGACGATGCGGACGAGATCCCTGC 
GCGTGATGGTGTGCTGTTCCTCAAACTCTACGATGGCTGGACAGAGCCCTTCGCCTTCCACATGCGGAAG 
TCCCTGTATGGTTTCTTCTGGAAGCAGCCGGGCACACTGGAGGTGGTGTCAGGCTGCACCATGGACATGC 
TGCAGGCCGTGTATGGGCTGGATGGCATCCGCCTGCGCCGCCGCCAGTACTACACCATGCCCAACTTCCG 
GCAGTATGAGAACCGCACCGGCCACATCCTAGTGCAGTGGTCTCTCGGCAGCCCCCTGCACTTCGCGGGC 
TGGCATTGCTCCTGGTGCTTCACACCCGAGGGCATCTACTTTAAACTCGTGTCAGCCCAGAATGGCGACT 
TCCCCCGCTGGGGTGACTATGAGGACAAGAGGGACCTCAATTACATCCGCAGCTTGATCCGCACTGGGGG 
ATGGTTCGACGGAACGCAGCAGGAGTACCCTCCTGCGGACCCCAGTGAGCACATGTATGCTCCTAAATAC 
CTGCTCAAGAACTATGACCAGTTCCGCTACTTGCTGGAAAATCCCTACCGGGAGCCCAAGAGCACTGTAG 
AGGGTGGGCGCCAGAACCAGGGCTCAGATGGAAGGCCATCTGCTGTCAGGGGCAAGTTGGATACAGTGGA 
GGGCTAG 

>gi | 2117717 |pir | |JC4362 beta - 1 , 4 -mannosyl -glycoprotein 4-beta-N- 
acetylglucosaminyltransf erase (EC 2.4.1.144) III - mouse 

MRRYKLFLMFCMAGLCLISFLHFFKTLSYVTFPRELASLSPNLISSFFWNNAPVTPQASPEPGDPDLLRT 
PLYSHS PLLQPLS PS KATEELHRVDFVLPEDTTE YFVRTKAGGVCFKPGTRMLEKPS PGRTEEKTEVS EG 
SSARGPARRPMRHVLSSRERLGSRGTRRKWVECVCLPGWHGPSCGVPTWQYSNLPTKERLVPREVPRRV 
INAININHEFDLLDVRFHELGDWDAFWCDSNFTAYGEPRPLKFREMLTNGTFEYIRHKVLYVFLDHFP 
PGGRQDGWIADDYLRTFLTQDGVSRLRNLRPDDVFI IDDADEIPARDGVLFLKLYDGWTEPFAFHMRKSL 
YGFFWKQPGTLEWSGCTMDMLQAVYGLDGIRLRRRQYYTMPNFRQYENRTGHILVQWSLGSPLHFAGWH 
CSWCFTPEGIYFKLVSAQNGDFPRWGDYEDKRDLNYIRSLIRTGGWFDGTQQEYPPADPSEHMYAPKYLL 
KNYDQFRYLLENPYREPKSTVEGGRQNQGSDGRSSAVRGKLDTAEG 
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FIGURE 3 3 

>gi | 6912501 | ref | NM_012214 . 1 1 Homo sapiens mannosyl 
(alpha- 1 , 3 - ) -glycoprotein beta- 1 , 4 -N- 

acetylglucosaminyltransf erase, isoenzyme A (MGAT4A) , mRNA 

GAAATGAACCTCTCTTATTGATTTTTATTGGCCTAGAGCCAGGAGTACTGCATTCAGTTGACTTTCAGG 
GTAAAAAGAAAACAGTCCTGGTTGTTGTCATCATAAACATATGGACCAGTGTGATGGTGAAATGAGATG 
AGGCTCCGCAATGGAACTGTAGCCACTGCTTTAGCATTTATCACTTCCTTCCTTACTTTGTCTTGGTAT 
ACTACATGGCAAAATGGGAAAGAAAAACTGATTGCTTATCAACGAGAATTCCTTGCTTTGAAAGAACGT 
GTTCGAATAGCTGAACACAGAATCTCACAGCGCTCTTCTGAATTAAATACGATTGTGCAACAGTTCAAG 
CGTGTAGGAGCAGAAACAAATGGAAGTAAGGATGCGTTGAATAAGTTTTCAGATAATACCCTAAAGCTG 
TTAAAGGAGTTAACAAGCAAAAAATCTCTTCAAGTGCCAAGTATTTATTATCATTTGCCTCATTTATTG 
AAAAATGAAGGAAGTCTTCAACCTGCTGTACAGATTGGCAACGGAAGAACAGGAGTTTCAATAGTCATG 
GGCATTCCCACAGTGAAGAGAGAAGTTAAATCTTACCTCATAGAAACTCTTCATTCCCTTATTGATAAC 
CTGTATCCTGAAGAGAAGTTGGACTGTGTTATAGTAGTCTTCATAGGAGAGACAGATATTGATTATGTA 
CATGGTGTTGTAGCCAACCTGGAGAAAGAATTTTCTAAAGAAATCAGTTCTGGCTTGGTGGAAGTCATA 
TCACCCCCTGAAAGCTATTATCCTGACTTGACAAACCTAAAGGAGACATTTGGAGACTCCAAAGAAAGA 
GTAAGATGGAGAACAAAGCAAAACCTAGATTACTGTTTTCTAATGATGTATGCTCAAGAAAAGGGCATA 
TATTACATTCAGCTTGAAGATGATATTATTGTCAAACAAAATTATTTTAATACCATAAAAAATTTTGCA 
CTTCAACTTTCTTCTGAGGAATGGATGATTCTAGAGTTTTCCCAGCTGGGCTTCATTGGTAAAATGTTT 
CAAGCGCCGGATCTTACTCTGATTGTAGAATTCATATTCATGTTTTACAAGGAGAAACCCATTGATTGG 
CTCCTGGACCATATTCTCTGGGTGAAAGTCTG'CA^CCCTGAAAAAGATGCAAAACATTGTGATAGACAG 
AAAGCAAATCTGCGAATTCGCTTCAGACCTTCCCTTTTCCAACATGTTGGTCTGCACTCATCACTATCA 
GGAAAAATCCAAAAACTCACGGATAAAGATTATATGAAACCATTACTTCTTAAAATCCATGTAAACCCA 
CCTGCGGAGGTATCTACTTCCTTGAAGGTCTACCAAGGGCATACGCTGGAGAAAACTTACATGGGAGAG 
GATTTCTTCTGGGCTATCACACCGATAGCTGGAGACTACATCTTGTTTAAATTTGATAAACCAGTCAAT 
GTAGAAAGTTATTTGTTCCATAGCGGCAACCAAGAACATCCTGGAGATATTCTGCTAAACACAACTGTG 
GAAGTTTTGCCTTTTAAGAGTGAAGGTTTGGAAATAAGCAAAGAAACCAAAGACAAACGATTAGAAGAT 
GGCTATTTCAGAATAGGAAAATTTGAGAATGGTGTTGCAGAAGGAATGGTGGATCCAAGTCTCAATCCC 
ATTTCAGCCTTTCGACTTTCAGTTATTCAGAATTCTGCTGTTTGGGCCATTCTTAATGAGATTCATATT 
AAAAAAGCCACCAACTGATCATCTGAGAAACCAACACATTTTTTCCTGTGAATTTGTTAATTAAAGATA 
GTTAAGCATGTATCTTTTTTTTATTTCTACTTGAACACTACCTCTTGTGAAGTCTACTGTAGATAAGAC 
GATTGTCATTTCCACTTGGAAAGTGAATCTCCCATAATAATTGTATTTGTTTGAAACTAAGCTGTCCTC 
AGATTTTAACTTGACTCAAACATTTTTCAATTATGACAGCCTGTTAATATGACTTGTACTATTTTGGTA 
TTATA.CTAATACATAAGAGTTGTACATATTGTTACATTCTTTAAATTTGAGAAAAACTAATGTTACATA 
CATTTTATGAAGGGGGTACTTTTGAGGTTCACTTATTTTACTATT 



>gi | 6912 502 | ref | NP_0 3 634 6 . 1 | mannosyl (alpha- 1, 3-) - 
glycoprotein beta- 1 , 4 -N-acetylglucosaminyl transferase , 
isoenzyme A; UDP-N-acetylglucosamine : alphal , 3 -d-mannoside 
betal , 4 -N-acetylglucosaminyltransf erase ; alpha- 1 , 3 - 
mannosyl -glycoprotein beta- 1 , 4 -N- 
acetylglucosaminyl transferase [Homo sapiens] 

MRLRNGTVATALAFITSFLTLSWYTTWQNGKEKLIAYQREFLALKERLRIAEHRISQ 
RSSELNTIVQQFKRVGAETNGSKDALNKFSDNTLKLLKELTSKKSLQVPSIYYHLPH 
LLKNEGSLQPAVQIGNGRTGVSIVMGIPTVKREVKSYLIETLHSLIDNLYPEEKLDC 
VIWFIGETDIDYVHGWANLEKEFSKEISSGLVEVISPPESYYPDLTNLKETFGDS 
KERVRWRTKQNLDYCFLMMYAQEKGI YYIQLEDDI I VKQNYFNTIKNFALQLSSEEW 
MI LEFSQLGF I GKMFQAPDLTL I VEF I FMFYKEKP I DWLLDH I LWVKVCNPEKDAKH 
CDRQKANLRIRFRPSLFQHVGLHSSLSGKIQKLTDKDYMKPLLLKIHVNPPAEVSTS 
LKVYQGHTLEKTYMGEDFFWAITPIAGDYILFKFDKPVNVESYLFHSGNQEHPGDIL 
LNTTVEVLPFKSEGLEISKETKDKRLEDGYFRIGKFENGVAEGMVDPSLNPISAFRL 
S VI QNSAVWAI LNE I H I KKATN 
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FIGURE 34 (sheet 1) 

>gi | 18997006 | gb | AF474154 . 1 | Mus musculus N- 
acetylglucosaminyltransf erase V (Mgat5) mRNA, complete 
cds 

ATTGCTAGAGAGAGATGGCTTTCTTTTCTCCCTGGAAGTTGTCCTCTCAGAAGCTGG 
GCTTTTTCCTGGTGACTTTCGGCTTCATCTGGGGCATGATGCTTCTGCACTTCACCA 
TCCAGCAGCGGACTCAGCCCGAGAGCAGCTCCATGTTACGGGAGCAGATCCTTGACC 
TCAGCAAGAGGTACATTAAGGCACTGGCAGAGGAGAACAGGGACGTGGTGGATGGCC 
CCTACGCTGGTGTCATGACAGCCTATGATCTGAAGAAAACGCTCGCCGTCTTGCTGG 
ATAACATCCTGCAGCGCATTGGCAAGCTCGAGTCAAAGGTGGACAATCTGGTCAACG 
GCACAGGAGCGAACTCCACCAACTCCACCACGGCTGTCCCCAGCTTGGTGTCGCTTG 
AGAAAATTAATGTGGCAGATATCATTAATGGAGTTCAGGAAAAATGTGTATTGCCTC 
CTATGGATGGCTACCCCCACTGCGAGGGGAAAATCAAGTGGATGAAGGACATGTGGC 
GCTCGGACCCCTGCTACGCAGACTATGGAGTGGACGGGACCTCCTGCTCCTTTTTTA 
TTTACCTCAGTGAGGTTGAAAATTGGTGTCCTCGTTTACCTTGGAGAGCAAAAAATC 
CCTATGAAGAAGCTGATCATAACTCATTGGCGGAAATCCGTACGGATTTTAACATTC 
TCTACGGCATGATGAAGAAGCACGAGGAGTTCCGTTGGATGAGGCTTCGGATCCGGC 
GAATGGCTGACGCGTGGATCCAAGCTATCAAGTCTCTGGCGGAGAAACAAAACCTTG 
AGAAGAGGAAACGGAAGAAAATCCTTGTTCACCTGGGGCTCCTGACCAAGGAATCGG 
GCTTCAAGATTGCGGAGACAGCATTCAGCGGTGGCCCTCTGGGTGAACTCGTTCAGT 
GGAGTGACTTAATCACATCTCTGTACCTGCTGGGCCATGACATCCGGATCTCGGCCT 
CACTGGCTGAGCTCAAGGAGATAATGAAGAAGGTTGTTGGAAACCGGTCTGGCTGTC 
CAACTGTAGGAGACAGAATCGTTGAGCTGATTTATATCGATATTGTGGGACTTGCTC 
AATTTAAGAAAACACTAGGGCCATCCTGGGTTCATTACCAGTGCATGCTCCGGGTGC 
TAGACTCCTTTGGAACAGAACCTGAGTTCAATCATGCGAGCTATGCCCAGTCAAAAG 
GCCACAAGACCCCCTGGGGAAAGTGGAATCTGAACCCGCAGCAGTTTTACACCATGT 
TCCCTCATACCCCAGACAACAGCTTTCTGGGCTTCGTGGTGGAGCAGCACCTGAACT 
CCAGCGACATTCACCACATCAACGAGATCAAAAGGCAGAACCAGTCCCTTGTGTATG 
GCAAAGTGGATAGTTTCTGGAAGAATAAGAAAATCTACCTGGATATCATTCACACGT 
ACATGGAAGTGCACGCCACTGTTTATGGCTCCAGTACCAAGAACATTCCCAGTTACG 
TGAAAAACCATGGCATTCTCAGTGGACGTGACCTGCAGTTTCTTCTCCGGGAAACCA 
AGCTGTTCGTTGGGCTCGGATTCCCTTATGAAGGCCCAGCTCCCCTGGAGGCCATCG 
CGAATGGATGTGCTTTCCTGAACCCCAAGTTCAACCCTCCCAAAAGCAGCAAAAACA 
CAGACTTCTTCATTGGCAAGCCAACACTGAGAGAGCTGACATCCCAGCATCCTTACG 
CAGAAGTCTTCATCGGCCGGCCACACGTCTGGACTGTGGATCTCAATAACCGAGAGG 
AAGTAGAAGATGCAGTAAAAGCCATCTTAAACCAGAAGATTGAGCCGTATATGCCAT 
ATGAGTTCACATGTGAAGGCATGCTGGAGAGAATCAACGCTTTCATTGAAAAACAGG 
ACTTCTGCCATGGCCAAGTGATGTGGCCGCCCCTCAGCGCCCTGCAGGTTAAGCTGG 
CTGAGCCAGGGCAGTCCTGCAAACAGGTGTGCCAGGAGAGCCAGCTCATCTGCGAGC 
CATCCTTCTTTCAACACCTCAACAAGGAAAAGGACCTGCTGAAGTATAAGGTGACCT 
GCCAAAGCTCAGAACTGTACAAGGACATCCTGGTGCCCTCCTTCTACCCCAAGAGCA 
AGCACTGTGTGTTCCAAGGGGACCTCCTGCTCTTCAGTTGTGCCGGAGCCCATCCCA 
CACACCAGCGGATCTGCCCCTGCCGGGACTTCATCAAGGGCCAAGTGGCCCTCTGCA 
AAGACTGCCTATAGCATCGCTGCCCTGAATTAACTCAGACGGGAAAGACGTGGCTCC 
ACTGGGCAGGGCCAAGGGGCACAAAGACATTCAGGGACTCTGACCAGAGCCTGAGAT 
CTTTGGTCCAGGGCTTGAGTTTAGTACCGCTCCAGCCACAGCCAGTGCATCCCAGTT 
TACACCAAAACCACAAGGGAACAGGTTAGAACAGGAACCTGGGTTCTCCTCAGTGTA 
AGGAATGTCCTCTCTGTCTGGGAGATCGAGCGACTGTAGGGAAAGGATCCAGGCAGT 
TGCTCCCGGGAATTTTTTTTTTTTTTTTTTTTAAAGAAGGGATAAAAGTCCGGAGAC 
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TCATTCAAACTGAAAACAAAACAGGAAGAGGGAATTGAGCCAATTGGGAAGGACTTT 
GGGGCCGATCCTAAACCAATTAATTTATTTATTTGGGAGGATGGGGGCGGGCTCGGG 
AGGGAGGAGAGGGGTTGAACAGTTTCCTTTTGTTCCTCACTGTTAATTCGCCCACCT 
TCGGGCCCTTCTTGTTCTGCAGCGCCAAGCAGGGTGCAGAGGGGCTGTGGCTTGCTT 
GAGGGGCCACTGTGGGGCTTCACTCCTGGTCACAGGTGGCAGCAGAGAAAAGAGATG 
TCTATAAGCAGGGGGATGTAGCTCAGTTTGTAGAATGCTTGCATAGCATAAATGAAG 
TCCTGGGTTCCATCCCCAGCACCACATAAATGCAGGTAAGAAACAGAGTCAGGAGGA 
CCAAGCATTCTCCTTGGCTACATAACAAAAGCAAGGCCTTTGTCCCCATGTCTTGGC 
TACAAGAGACCCTATCTCAGT^AAATTGTGGGGGGGAGGGGGGGGGAAATGGCCTTGA 
AAACACAGCCAGTCACTGTCACTGCATTGCCAGAACTGGTGGATCCCAGGTGTGCTT 
GGCAGATAACAGCTAAAAGGCACATAACCTTGGTGGGGAAATAAATGCCTGTGGTGT 
CCTGAGGGCCCCAGCAAGTTCCAAAAAAAAAAAA 



>gi | 18 997007 |gb| AAL8324 9. 1 |AF474154_1 N- 
acetylglucosaminyltransf erase V [Mus musculus] 

MAFFSPWKIjSSQKLGFFLVTFG 

I KALAEENRDVVDGPYAGVMTAYDLKKTLAVLLDNI LQR I GKLES KVDNLVNGTGAN 
STNSTTAVPSLVSLEKINVADI INGVQEKCVLPPMDGYPHCEGKIKWMKDMWRSDPC 
YADYGVDGTSCSFFIYLSEVEIWCPRLPWRAKKPYEEADHNSIAEIRTDFNILYGMM 
KKHEEFRWMRLRIRRMADAWIQAIKSLAEKQNLEKRKRKKILVHLGLLTKESGFKIA 
ETAFSGGPLGELVQWSDLITSLYLLGHDIRISASLAELKEIMKKVVGNRSGCPTVGD 
R I VE L I Y I D I VGLAQ F KKTLG P S WVH YQ CMLR VLD S FGT E P E FNHAS YAQ S KGH KT P 
WGKWNLNPQQFYTMFPHTPDNS FLGF WEQHLNS S D I HH I NE I KRQNQS LVYGKVD S 
FWKNKKI YLDI IHTYMEVHATVYGSSTKNIPSYVKNHGILSGRDLQFLLRETKLFVG 
LGFPYEGPAPLEAIANGCAFLNPKFNPPKSSKNTDFFIGKPTLRELTSQHPYAEVFI 
GRPHVWTVDLNNREEVEDAVKAILNQKIEPYMPYEFTCEGMLQRINAFIEKQDFCHG 
QV1WPPLSALQVKLAEPGQSCKQVCQESQLICEPSFFQHLNKEKDLLKYKVTCQSSE 
LYKDILVPSFYPKSKHCVFQGDLLLFSCAGAHPTHQRICPCRDFIKGQVALCKDCL 
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